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FOREWORD 



During the late 1970's the Military Entrance Physical Strength 
Capacity Test (MEPSCAT) was developed at the U.S. Amy Research 
Institute for Environmental Medicine (ARIEM). This test battery 
assessed the physical strength and stamina of Army applicants. During 
these same years, there was a dramatic increase in the percentage of 
women soldiers. This increase caused concern among field commanders 
about readiness and about injury and attrition rates for women. In 
1981 the Army instituted a temporary freeze on the numbers of female 
enlistees and established the Women in the Army Policy Review Group 
(WITAPRG) to review relevant programs and policies. 

One Policy Review Group initiative was the Physical Demands 
Analysis of Army MOS based upon strength requirements. One conclusion 
was that a test battery such as the .MEPSCAT could be a valid predictor 
of physical performance in Army MOS. Based on a preliminary 
recommendation from WITAPRG, on 8 July 1982, the Chief of Staff, Army, 
approved initiation of the MEPSCAT validation project. This report 
describes that validation research. 




EDGAR M. JOHNSON 
Technical Director 



VALIDATION OF THE MILITARY ENTRANCE PHYSICAL STRENGTH CAPACITY TEST 

EXECUTIVE SUMMARY 

Requirement: 

The Women in the Army Policy Review Group (WITAPRG) Performed a 
Physical Demands Analysis of Army MOS which indicated that MOS varied n 
their physical strength requirements. The Military Enlistment Phys cal 
Strength Capacity Test (MEPSCAT) is a battery of six Physical ability 
tests Four evaluate physical strength: Lift to 60 inches L ft to 72 
inches. Upright Pull, anST-Hand Grip. The fifth, Predicted Maximal 
Oxygen Consumption, is a measure of aerobic capacity or stamina. The 
sixth, the anthropometric measure of Lean Body Mass, can be used as a 
surrogate measure of stamina. The battery was deve Jgfd by the U.S. 
Armv Research Institute for Environmental Medicine (ARIEM) to be 
a mi nifered to applicants for Army service The research assignment 
was to validate the MEPSCAT, using the WITA?RG job analysis as the basis 
for the criterion measures/in a longitudinal criterion-related validity 
research effort. 

Procedure: 

The battery (MEPSCAT) was given to 1,003 female soldiers and 980 
male soldiers before they had begun Basic Training. Criterion measures 
which represented physical competency in Basic Training i e phys cal 
nroficiencv tests si * calls, profiles, separation data) as well as on 
the iob (t e liftin, carrying, pushing, pulling activities) were 
taken and Yorrel ateAith thS sSidW scores on the P ys ca abi ity 
tosts The criterion performance tasks were administered to the 9bl 
so d ers who'h d completed Advanced Individual Training (AIT T within 8- 
16 weeks of starting Banc Training and were ^^%^^" t e ^' Th6 
job performance measure, (i.e., criterion per ^rmance tasks) ^re 
designed to evaluate proficiency in the Performance of tasks determined 
to be important in physically demanding Army jobs (ie., Lift, Carry, 
Push, and Torque). 

Findings: 

The results indicated thai test validity was high (R = .84) for the 
total samDle The Lift 60 accounted for 67% of the variance in 
SlSr on P p e ;form e auce while Lean Body Mass and the Upright Pu «t, 
accounted for an addit-ional 3% and. 1%, respectively. These findings are 
in accord with research on physically demanding jobs in the other 
military services and in private industry. The fairness ana yses showed 
rmin?m y al overprcd^ction for women. The medical J«1c gaining 

were not predictable by MEPSCAT, However, the deficiencies of these 
mldicSl data as research criteria are the most likely reason for the 
failure to document their validity in this research. 
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Utilization of Fi lings: 



This research siows the MEPSCAT to be a valid predictor of 
performance on physically demanding tasks which were developed to be 
representative of the generic strength requirements of Army MOS, One 
-component of the MEPSCAT, the Lift 60, accounted for most of the 
criterion variance. Other criteria of importance to the Army, such as 
attrition and injury rates, were not predictable from MEPSCAT in this 
research. Such operational criteria require extra care and attention 
during data collection in order that they meet the psychometric 
requirements of criterion-related validity research. This research has 
been presented to the Office of the Deputy Chief of Staff for Personnel, 
for consideration in establishment of physical performance standards for 
Army enlistment. 
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ABSTRACT 

A battery of physical ability tests was validated using a predic- 
tive, critfc. ion-related strategy. T he battery was given to 1,003 female 
soldiers arJ 980 male soldiers before they had begun Basic Training, 
Criterion measures which represented physical competency in Basic Train- 
ing (i.e., physical proficiency tests, sick call, profiles, and separa- 
tion data) as well as on the job (i.e., lifting, carrying, pushing, 
pulling activities) were correlated with the soldiers* scores on the 
physical ability tests. The job performance measures (i.e., criterion 
performance tasks) were designed to evaluate proficiency in the perfor- 
mance of tasks determined to be important s n physically demanding Army 
jobs (i.e.. Lift, Carry, Push and Torque). The criterion performance 
tasks were administered to the 951 soldiers who had completed Advanced 
Individual Training (AIT). The results indicated that test validity was 
high (R = .84). The Lift 60 accounted for 67% of the variance in 
criterion performance, wKile Lean Body Mass (IBM) and the Upright Pu^l 
test accounted for an additional 3% and 1%, respectively. The fairness 
analysis showed that there were nonsignificant slope differences and 
only slight intercept differences which suggested minimal overprediction 
for women. 
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PREFACE 



The validation research required the assistance and cooperation of 
numerous technical representatives and officials. We would like to 
recognize the efforts of these people. Dr. Hilda Wing and Dr. W. A. 
Fischl served as Army Research Institute Contracting Officer's Technical 
Representative (COTR) during different phases of the project. They 
provided valuable technical guidance and direction during the re- 
search. Maj. Dennis M. Kowat, Office of Assistant Secretary of the 
Defense for Health Affairs, developed the overall validation plan and 
participated in several of the research activities. Dr. James A, Vogel, 
Director of the Exercise Physiology Division, Army Research Institute 
for Environmental Medicine, was responsible for the development and 
administration of the U.S. Army's physical ability test battery. 



INTRODUCTION 



It has been estimated that costs associated with rapid attrition o* 
Army recruits may be over $190 million a year (Kcwal, Vogel, Sharp, & 
Knapik, 1982). Some of these new accessions may have left the military 
because of failure to cope with the physical and stressful nature of 
military training and work. For example, it has been determined that 
about 50* of the women assigned to jobs which require liftina 100 pound 
objects or more leave the Army prior to completion of their first term 
of service (Women in the Army, November 1982). Although some women may 
have difficulty in performing physically demandinq tasks in some Army 
specialties, it is also true that a portion of the male population may 
have difficulty in performing these tasks as well. The present research 
effort was undertake^ to validate tests that would allow the Army to 
assign soldiers to jobs which mat.h their level of physical capacity, 
regardless of the individual's gender. 

In 1976, the General Accounting Office issued recommendations tc 
the military services to develop physical and operational fitness stand- 
ards for job specialties which are the same for men and women. The 
military services have decided to follow several avenues co achieve 
these goals. First, efforts have been made to determine the physical 
requirements of jobs. Second, training programs and standards have been 
developed that are designed to ensure fitness. Third, screening systems 
are being developed to ensure that new accessions meet the physical 
demands of job specialties. The anticipated benefits from using such a 
system in an ^erational environment include greater productivity and 
efficiency, and decreased injury rate. 

The services have also begun to design screening procedures which 
can be used to select and assign personnel to jobs depending on the 
niatch between the person's physical capabilities and the job demands. 
In the Air Force, approximately 16,000 supervisors made estimates of the 
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physical demands of 67,000 job tasks (First Annual Report, December 
1982). Tasks for 188 job specialties were rated on a scale from 0 to 9 
1n terms of their physical demand level. This was followed by the 
development of a method for Integrating physical demands of tasks with 
percent of first term enlisted personnel who perform the tasks. The Air 
Force is presently developing mathematical models to ensure that raters 
from less demanding jobs will give similar ratings to the same tasks as 
will raters 1n more demanding jobs. The Air Force Aerospace Medical 
Research Laboratory is developing a strength and stamina test battery 
based on the task and physical demand data. 

The Navy's efforts to develop and validate physical fitness stand- 
ards and tests have followed a similar approach as other services 
(Robertson, 1982). They have developed a Strength Test Battery (STB) 
concurrently with the measuring of the critical job tasks. The STR 
assesses eight physical abilities (e.g., dynamic strength, static 
strength, and power) and six anthropometric characteristics (e.g., skin 
fold). The test battery was given tb 400 men and 250 women. The re- 
sults provided insight Into differences in test performance between 
gender groups. There was little overlap between men and women. For men 
the best predictor of simulated job tasks (e.g., cranking and pumping 
activities) was lean body weight (r = .45) and for women it was arm-pull 
(r = .36). The test-retest correlations were in the .90's. 

A job analytic methodology was developed for the Army and applied 
to seven Military Occupational Specialties (MOS) (e.g., Infantryman, 
Military Police and Medical Specialist). Physical Abilities Anal- 
ysis, developed by Advanced Research Resources Organization (ARRO), was 
refined and updated to reflect more recent findings in the measurement 
of physical performance (laubach, 1976; Myers, Gebhardt, & Fleishman, 
1979). Profiles depicting physical demands and tas^ bank manuals were 
developed for each of the seven MOS. These rating procedures were founc 
to be highly reliable 1n that incumbent raters agreed\upon the physical 
ability requirements in jobs. In addition, the Physical Abilities 
Analysis oeveloped for the Army was validated. The findings indicated 
that performance 1n job tasks, wnieh had been judged by incumbent sol- 
diers to require a relatively high level of a particular physical abil- 

4 



i ty (e.g., stamina), were correlated with basic ability tests which 
measured the same ability (e.g., step test). Because the research 
demonstrated a statistical link between the perceived and the actual 
physical ability requirements of tasks in different Army jobs, the 
authors concluded that the Physical Abilities Analysis methodology is a 
reliable and valid strategy to identify the physical ability require- 
ments of jobs (Myers, Gebhardt, Price, & Fleishman, 1981). The multiple 
correlations between the ability tests and the work sample tasks were in 
the range of .60 to .92. 

The Army has begun to investigate the impact of physical capacity 
on the accomplishment of mission objectives as well as to develop a 
battery of tests which measure a broad range of physical abilities. In 
the late 1970's the Exercise Physiology Division of the U. S. Army 
Research Institute of Environmental Medicine (USARIEM) was tasked by 
Office of Deputy Chief of Staff for Personnel (ODCSPER) to develop, for 
pilot testing, a battery of physical fitness tests suitable for screen- 
ing new accessions for MOS classification during the Armed Forces 
Entrance Evaluation Station medical exam. USARIEM carried out several 
studies that resulted in a battery of tests referred to as Military 
Entrance Physical Strength Capacity 7>st (MEPSCAT) . The test battery 
has been given to over a. thousand recruits at Ft. Jackson, South 
Carolina and Ft. Stewart, Georgia (Sharp, Wright, Vogel, Patton, 
Daniels, Knapik, & Kowal, 1980). 

The measures which make up the MEPSCAT incite strength and cardio- 
vascular measures. An individual's aerobic capacity is measured by the 
step test which yields a prediction of maximal oxygen consumption (VOg 
Max). It also includes several anthropometric measures for determining 
lean body mass (e.g., skinfold). The incremental lift test, which was 
developed by the Air Force involves the use of maximum lift capacity 
(MLC) as the primary index. The test involves repetitive lifting of 
increasing weights to specific heights (e.g., 60 and 72 inches). Two 
regression models have been developed which indicate that these measures 
predict strength and aerobic capacity (Sharp et al., 1980). 
\ 

\ 
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Some preliminary steps have been taken to validate the MEPSCAT 
using criterion measures which represent physical proficiency, Kowal 
(1980) found that for women the major causes of injury in Basic Training 
were lack of prior conditioning, excess body weight, high percentage of 
body fat, and limited leg strength. He also reported that the average 
training time loss was 13 days and that early training or "overuse 
syndrome" accounted for 42% of the .reported injuries (e.g., tibial 
stress fracture, sprains and Achilles tendinitis). He concluded that it 
is important to identify these limitations before Basic Training so as 
to minimize their impact through proper remedial activities. Kowal et. 
al. (1982) found that endurance capacity was related to success in 
completing Basic Training. Prediction of attrition was best accom- 
plished by lean body mass in men (r = .20) and by leg and trunk strength 
in females (r = .50). He" al so reported that MEPSCAT tests were predic- 
tive of performance in common soldering tasks. The multiple correla- 
tions ranged from .45 to .67. 

Another research project which paral lels* the Army's research on job 
analysis and test development has been carried out by the Women in the 
Army Policy Review Group (WITAPRG). A recent report by WITAPRG dealt 
with the physical standards in Army jobs and how they were related to 
mission, combat readiness, quality of life, and the use of female en- 
listed soldiers in the Army (Women in the Army, November 198?). This 
report described two major areas of research. First, Physical Demands 
Analysis was used as a basis for identifying the physical requirements 
of all Army jobs (e.g., lifting). The method was derived from the job 
analysis method developed by the Department of Labor (Handbook, 1972). 
There were several categories which represented different levels of 
physical demand, i.e.. light to very heavy (Figure 1). Twenty-two 
factors, which were slightly different from the DOL method,. were used to 
determine the physical demands of Army jobs (e.g., lift, push, pull, 
carry,, dig, throw, and run). Based on the analysis, each job was 
assigned to one of the five categories. Using available attrition data 
WITAPRG determined that about 50 percent of the women in the Heavy and 
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LIGHT 


MEDIUM 


MODERATELY 
HEAVY 


HEAVY 


VERY HEAVY 


lift on an occa- 
sional basis a 
maximum of 20 lbs 
with frequent or 
constant lifting 
of W 


Lift on an occa- 
sional basis a 
maximum of SO lbs 
with frequent or 
constant lifting 
of 25 lbs, 


Lift on an occa- 
sional basis a 
maximum of 80 lbs 
with frequent or 
constant lifting 
of 40 lbs, 


Lift on an occa- 
sional basis a 
maximum of 100 
lbs with frequent 
or constant lift- 
ing of 50 lbs. 


Lift on an occa- 
sional%a$1s over 
100 lbs with fre- 
quent or constant 
lifting in excess 
of 50 lbs, 

* 


OCCASIONAL • LESS W 


<j 20% OF THE TIME 






\ 


FREQUENT • GREATER Tt 


IAN 201 BUT LESS THAN 


30% OF THE TIME 




i 
i 

i 


CONSTANT • GREATER Tl 


IAN 801 OF THE THE 









MOTE: Frequency and weight must be considered. For example, a weight of 50 lbs Iff ted ygto^ 
equals a category of MEDIUM; however, a weight of 50 lbs lifted frefflt!* equals a category 

of HEAVY. 



* 



Figure'!. Physical demand categories, 
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Very Heavy MOS job families leave the Army prior to completion of their 
first term o f servu The serond rt-.r.trrh area dealt with the develop- 
ment of a procedure, called Direct Combat Probability- Assessment, which 
was used to determine the probability that soldiers assigned to a par- 
ticular MOS would be involved in combat. Worren are excluded from serv- 
ing in positions forward of the brigade rear boundary where the hiqhest 
probability exists of routinely engaging in direct combat (i.e., PI). 
Although thirty-eight MOS had been excluded under the original combat 
exclusion policy, the Pirect Combat Probability categorization yielded 
an additional 23 MOS for closure. 

The WITAPRG made several conclusions. First, the Physical Pemands 
Analysis and Combat Probability Assessment were judged as effective 
analytical tools and should be adopted. Second, the Army should vali- 
date the MEPSCAT as soon as possible. Third, an algorithm should be 
implemented which would allow the Army to assign soldiers who have the 
physical capacity at the levels required by the Mn$. 

The purpose of the research was to conduct a predictive, criterion- 
related validation of the MEPSCAT. A large number of soldiers enterinq 
Basic Training were given the MEPSCAT and then followed throuqh Basitf 
Training and AIT where data were collected on the soldiers 1 ability to 
meet the physical demands of Army traininq and work. A major activity 
in the research was the development of Criterion Performance Tasks 
(CPTs) that measured the soldiers' physical capacity at the completion 
of AIT. Generic criterion measures were used, based on vhe results from 
the WITAPPG study. These types of measures were expected to provide an 
efficient yet effective method to evaluate competency in terms of the 
important dimensions of physical proficiency found common across a laroe 
number of Army jobs. 

It was not part of the research to set critical assignment scores 
for the MEPSCAT. Instead, the goals of the research were to establish 
the range of human performance in each of the Criterion Performance 
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Tasks and to determine the empirical relationships between these 
measures and the predictor tests in the MEPSCAT. The development of 
critical assignment scores on the MEPSCAT was beyond the scope of the 
present effort. The determination of single MEPSCAT scores for the 
purpose of assigning soldiers to particular job families was considered 
a policy decision to be made by the Army based on the present research 
findings. 
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METHOD 



Instruments 

Several measurement instruments and scoring procedures were 
developed. The following section describes the development of the CRTs, 
Basic Training criteria, as well as the MEPSCAT predictors. 

Development of criterion performance tasks. To ensure that the 
criteria used in the validation were representative of the physical 
activities performed across Army jobs, the results from WITAPRG's job 
analyses were used as the basis for developing the Criterion Performance 
Tasks (CPTs). These job analyses described MOS in terms of the level of 
the physical demands and the mcr.t demanding tasks. Using the job 



analysis results provided by WITAPRG we determined the most frequently 
occurring physically demanding tasks when collapsing across all Army 
jobs analyzed. For each MOS the number of tasks in each of the 22 
categories (e.g., lift, carry, run, march, throw and stoop) was 
tabulated. The results of our tabulation indicated that the most 
frequent physically demanding activities included lifting, carrying, 
pushing, and pulling (Table 1). Results of the WITAPRG's job analysis 
for one MOS ar€ shown in Appendix A. ^ 

Appendix B shows that the weight lifted in the lifting tasks ranqed 
from 30 lbs to about 200 lbs^T Lifts of weight over 200 lbs usually 
involved more thah one individual. Increasingly heavier equipment was 
.lifted by soldiers assigned to MOS in the Very Heavy category when 
compared, to the Moderately Heavy Category. In the same table, the data 
indicated that the height lifted was most often in the range of 3 to 4 
feet above ground level. 

The carry activity was also categorized into different classes of 
weights and distances. Appendix B shows the frequencies of different 
weights and distances of carries for MOS of three levels of physical 
demands. For example, soldiers in the Very Heavy MOS category lifted 
and carried objects weighting from 30 to 200 lbs over a distance of 200 
yards. There were a few instances where objects were carried over 88^ 
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TABLE 1 

Rank Order of Most Frequent Physical Tasks 1n Army Jobs 1 



Ph ysical Tasks 

Lift/Lower 
Carry/Load Bear 
Pull /Torque 
Push 

Climb/Descend 

Reach 

Stoop 

Dig 

Crawl 

Kneel 

Crouch 

Hammer/Pound 

Stand 

Recline 

Handle/Finger 

Throw 

Walk/March 

Run/Rush 

Swim/Dive 

Sit 





Very 




Moderately 




Heavy 


Heavy 


Heavy 


Total 


MOS 


M05 


MOS 


41% 


40% 


40% 


43'^ 


30% 


31% 


30% 


28% 


6% 


8% 


6% 


7% 


5% 


5% 


5% 


7% 


4% 


4% 


5* 


3% 


2% i 


2% 


2% 


1% 


2% 


2% 


2% 


2% 


1% 


IX 


1% 


2% 


U 


1% 


1% 


<1% 


i% 


i% 


IX 


1% 


u 


i% 


IX 


1% 


1% 


u 


1% 


1% 


<1% 


0% 


0% 


<1% 


<i% 


<i% 


<1% 


<1% 


<i% 


<i% 


1% 


<1% 


<ix 


<i% 


0% 


0% 


<1% 


0% 


<1% 


<1% 


<i% 


<i% 


0% 


0% 


<u 


<1% 


0% 


<1% 


0% 


0% 


0% 


0% 



1 Analysis of 1,999 critical tasks across all job categories (Very Heavy 
1,255; Heavy « 263; Moderately Heavy =401). ^ 
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yards but these were usually lighter pieces of equipment (i.e., less 
than 85 lbs). Although similar results were found for the Heavy and 
Moderately Heavy categories, the weights and distances carried were 
r smaller for the less demanding MOS categories. 

Similar analyses of the push and pull activities are shown in 
Appendix B. The push and pull tasks involved objects of greater weight 
than the other activities (e.g., carry) but the distances were usually 
r no more than eight yards. The torque task was reported separately in 
the WITAPRG job analysis. The range of pounds of torque required is 
presented in Appendix B. 

The review of tne job analysis data y'eldpd the most important 
physical performance dimensions common across all Army jobs in the three 
most demanding MOS categories (i.e., MH, H and VH). It provided a 
synthesis of all of the most physically demanding tasks that were per- 
formed in these MOS. The analysis indicated not only the four most 
important types of physical activities common across all of the MOS 
(i.e., lift, carry, push, and pull), but it also suggested the different 
parameters and design strategies that should be used in the development 
of the CPTs. For example, it indicated the range in weights of objects 
that were lifted and the distances objects were carried and pushed. 

Cach Criterion Performance Task (CPT) was developed to represent 
one of the four dimensions identified in the Army's previous job anal- 
ysis efforts. Together these generic tasks measured the important 
physically demanding components of Army jobs. The CPTs were developed 
to be general izable and job-related. The CPTs were administered to the 
soldiers upon completion of AIT. 

The four CPTs (Figure 2) involved lifting, carrying, pushing, and 
pulling (i.e., torque). J^Mor to designing the CPTs the conditions 
under which they would be administered were reviewed to determine the 
feasibility of administration at the four military installations select- 
ed by the Army, Our previous experierce in developing work sample tasks 
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Scorfnq Procedure t»wp1es of Related Job tetWItlti 



1. Subjectively Identify Hewlett object ible to lift IJJt *«« of ■wltlK 
^ lift ittpwpt »wis 
i! If successful, lift Increasingly heavier objects until ^ * \\ M 

unsuccessful , Li nice p J 

4, If unsuccessful, 11ft increasingly lighter objects until 

successful m L , .... 

5, Record weight of heaviest object lifted to chest level (kg) 

2. dewiest weight lifted to cbeU keloJit M * dtetnet Hove boxes to truck 
carried (H) • cirry work (K9H) 

, .,„,., Mb objectt to jiln iccest 

S "*k foor ti.es M kmlest *1 9 « lifted In the tak '«* 

I ut T«k fiat for 7 feet ™ $ " P*''" J |c * 

b. If successful! add weight in 30 lb. Indents to the hand saw to cut Met 
sled until unsuccessful 

c. If unsuccessful, remove weight in 30 lb. increments 
until successful 

1 I Ml |>gsh sled at the pretest weight as far as possible In 
30 seconds (up to a naxlwa of 60 feet) 
b. Height pushed (Kg) x distance pushed (H) • push work 

(W) 

ST !: KSmU t. mm i*» to1t « " * tae 



Figure 2. Description of Criterion Performance Tasks. 



for Army jobs indicated that 1t was important to establish a scoring 
system which provided for an unrestricted range of scores (Myers et al., 
1981). Also, since the administration of the CPTs would not take place 
in a laboratory setting, the safety of the participants and the stan- 
dardization of the testing were critical to successful conduct of the 
study. 

The Lift Ta sk was designed based on the job analysis results, which 
indicated that lifting activities were common across physically 
demanding Anny jobs. The job analysis specified that three to four feet 
was the height to which equipment was most frequently lifted. 
Additionally, many MOS required soldiers to lift items to the bed of a 
two and a half ton vehicle (132 cm). Further, research has shown that 
the amount of weight an individual is able to lift decreases as the 
height increases and this weight decreases dramatically if the height 
lifted exceeds the persons chest or shoulder height (Snook & Irvine, 
1967; Snook & Ciriello, 1974; Chaffin, Herrin, Keyserling, & Garg, 
1977). Due to the marked difference in one's ability to lift heavy 
items to chest height or higher, the chest (or axilla) height was 
selected as the standard point to which the boxes were lifted. This 
required both short and tall individuals to lift to the same point 
anthropometrically. • 

In order to account for the differences in ability to lift to chest 
height and to standardize the testing, the literature related to anthro- 
pometry of men and women was reviewed to establish vertical liftinq 
heights that would be within the percentiles defined in this literature 
(Churchill, Churchill, McConville, & White, 1977; Churchill, McConvill, 
Laubach, & White, 1971; White & Churchill, 1977). Using chest height as 
a standardized level assured that the relative height of the lift would 
be comparable for men and women. This approach separated the height 
factor from the ability to lift specified weights. 

Ir. the Lift Task the soldier was requested to lift the heaviest box 
possible to chest height. A complete description of the test procedures 
is located in Appendix C. This description includes details related to 
the determination of chest height and initial weight selection. 

« 
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Initially the object to be lifted was a piece of Army equipment -normally 
handled by ^ne soldier. However, the variability in sizes of such equipment 
presented measurement problems in that as the si2e varied with increases or 
decreases in weight, the torques (moment of force) placed upon the musculature 
of the lumbosacral area of the back also varied. Therefore, variation in size 
objects could increase the difficulty of the lift as well as increase the risk 
of injury, further, the r e were difficulties in procuring identical equipment 
at each military installation. Therefore boxes of uniform size (i.e., 20" x 
12" x 15") were constructed at each military installation. Each box was filled 
with materials so that it weighed the desired amount (i.e., 40 lbs. to 200 
lbs.). 

The Carry Task was designed based on the job analysis results, which 
indicated th|t carrying activities were common across physically demandinq 
Army jobs. Past research related to manual materials handling has demonstrated 
significant gender differences in the ability to carry a maximum amount of 
weight (Snook & Ciriello, 1974) The rationale for using the heaviest weight 
lifted to chest he.ight centered around the safety aspects related to 
performance of the task and the need to maximize the range of scores, thus 
reducing the potential for range restriction. For example, if an individual 
carried the heaviest possible weight to chest height, the distance carried 
might have been very short and the risk of injury might have been qreater. In 
this research, individuals carried the assigned weight at aist heiqht. A 
complete description of the Carry Task is located in Appendix C. 

The job analysis results indicated that pushing activities were common 
across Army jobs, and therefore, the fush Task was developed. Althouqh 
isometric pushing forces have been meast^ed in past research studies, little 
research has involved dynamic pushing. The research related to isometric 
pushing has shown that hand and foot pi acement , body position, and traction ha< 
an effect upon the amount of force that could be generated (Ayoub & Mc^aniel, 
1974; Caldwell, 1964; Kroemer, 1969).' The lack of reseach related to dynamic 
pushing is partially due to the difficulty in maintaining a constant 
coefficient of kinetic friction (u k ) and in determining the coefficient of 
Static friction (u k ). 
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To minimize the problems associated with dynamic pushing, three 
factors were taken Into consideration. First, a sled was designed which 
could withstand both the vertical and horizontal push^g forces exerted 
by the soldiers. In an attempt to standardize the coefficient of fric- 
tion between the sled and the plywood runway at the four Installations 
and to minimize the Amy's constructon costs and time, a sheet of Type 
304/18 gauge (0.048 inch thick) stainless steel was mounted on the 
bottom of the sled. Further the type of plywood (AC Ferr) was also 
specified. 

Second, to stancardize the body position, the soldier pushed at the 
point which corresponded to 70 percent of the soldier's height. The 
selection of 70 percent was based upon past research by Kroemer (1969), 
who determined that the greatest force could be applied in this posi- 
tion. Finally, the footwear specified for the testing session was Army 
issue combat boots. Use of non-issue boots (i.e., jump boots) or per- 
sonal footwear would have allowed for excessive variance in the amount 
of traction the, soldier could attain. 

Since sandbags had to be used for weight due to the lack of avail- 
ability of marked lead weights, the administrators were instructed to 
weigh the sandbags prior to each test session to determine if the weioht 
was correctly marked. If the weights were incorrect, bags were filled 
to maintain the correct weight. A complete description of the Push Task 
is found in Appendix C. 

The Torque Task was designed because the job analysis indicated 
that many physically demanding Army tasks involved pulling movements for 
such activities as engine repair or changing tires. These tasks 
consisted of torquing movements with wrenches (e.g., luge, torque, open 
end). A hydraulic system was considered in the design of the torquing 
task; however, the cost and lack of technical services at the four 
military installations prohibited the use of such a system. Therefore 
an isometric pulling movement that simulated the use of a torque wrench 
was designed. 

The Torque Task required a soldier to pull on a torque wrench until 
maximum force was attained on the dial. A bolt was welded to a plate 
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and fastened to the shelving standard. The torque wrench was placed on 
the bolt at a 45 degree angle to reduce the magnitude of force the 
soldier could generate. This ensured that the forces would not exceed 
the maximum of the torque wrench (600 ft-lb). As described for the Lift 
Task, the anthropometry Wterature was used as the basis to standardize 
the vertical height at which the soldier pulled on the torque wrench 
(Churchill et al., 1971; Churchill et al., 1977; White & Churchill, 
1977). T o eliminate the factor of body weight in the task, the instruc- 
tions specified that the soldier must lean against the shelving stand- 
ard, A complete description of this task is located in Appendix C. 

" The length of the moment arm in the Torque task was one foot. 
Therefore the force in pounds was recorded directly from the dial. 
Since the moment arm was not perpendicular to the force generated by the 
soldier, the known values were substituted into an equation to obtain 
the force value (i.e., Torque = rFsin 6, where r is the radius, F is 
the force, and 6 is the angle (45°) between r and F). 

To provide consistency in the units of measurement with the USARIEM 
data, the English units associated with the CPTs were transformed into 
metric units. 

Basic training criteria. Several other criterion measures of 
physical capacity were selected. Physical Proficiency Test scores 
(i.e., Sit-ups, Push-ups, and Run), sick call, profiles, and separation 
data were collected because they were expected to indicate a soldier's 
ability to co^e successfully with the physical demands of Army work 
(Figure 3). The Physical Proficiency Tests were selected for two 
reasons. |irst, this training has been shown to be an important 
component of a soldier's physical readiness and is required to complete 
Basic Training. Second, the professional guidelines established by the 
American Psychological Association (Principles, Division 14, 1980) 
stipulate that measures of training effectiveness should be a part ^f a 
validation study because of the need to consider improvement in 
abilities that may take place during this time period. In contrast to 
Physical Proficiency Test scores, the iredical and separation criteria 
were found to be often confounded by other variables such as attitude 
and motivation. For example, the accuracy of the reasons stated for 
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Criteria 



Scoring Procedure 



Physical Factor Tested 



Physical Proficiency Tests 
Sit-ups 
Push-ups 
Two Mile Run 

Medical Data 
Profile 
Sick Call 

Body System Involved 

Separation Data 
Medical Discharge 
Recycled 

TDP (motivational reasons) 



Number In 60 seconds 

Number in 60 secords 

Number of seconds to 
completion 



Number of days restricted duty 
Number of times 



Isotonic Strength 
Isotonic Strength 
Aerobic Capacity 



Figure 3. Basic Training Criteria 



separation were varied and uncertain. Therefore, analyses related to 
these criteria were secondary to those involving the CPTs and Physical 
Proficiency Tests, 

Description of MEPSCAT. The MEPSCAT was developed by the Exercise 
PhysW !)1v f -'on of the USARIFM (Sharp et al., 1980)* In the present 
researcn, int battery included six tests (Figure 4), The tests assessed 
several areas of physical capacity including body composition isometric 
and isotonic strengths, and aerobic capacity (Appendix D). USARIEM 
selected these tests because they were hypothesized to be predictive of 
physical performance in physically demanding job tasks (Robertson, 19P2; 
Kowal, 1980; Sharp et al., 1980). 

Procedure 

The specifications for the CPTs were sent to officials at each 
installation so that the necessary equipment could be obtained (Appendix 
C). Initially, the installations were requeb. J to obtain actual Army 
equipment for the Lift and the Carry Tasks (Appendix C, p. 22), 
However, the Army was unable to procure the same equipment at each post 
or even similar equipment with the same weight and dimensions. 
Therefore, in order not to undermine the standardization and reliability 
in the CPT administration, the request was revised. Wooden (20" x 12" X 
15") boxes were constructed at each installation and weighted to the 
pounds specified. 

We conducted two-day training sessions in CPT administration at 
each installation (Forts Lee, Gordon, Jackson, and Sam Houston). These 
sessions consisted of presentations related to instructions and scoring 
procedures on the first day, followed by practice administration of the 
CPTs to a small group of soldiers on the second day. Research staff 
were present on the first day of the actual CPT administration to ad- 
dress problems with scoring or administration. A copy of the score 
sheet used for administering the CPTs is in Appendix E. 

Research Participants 

Research participants were 980 male and 1,003 female soldiers, 
Figure 5 shows the schedule which was followed in the validation. The 
MEPSCAT was administered by USARIEM before and after Basic Training, and 
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Test Scoring Procedure Physical Factor Tested 

lean Body Mass Total Body Wei ght (Kg) • Percent Body Pat x AnthroponetMc tasure 

Total Body Weight (Kg) » Lean Body Mass (Kg) 

Hand GH " Kg Isometric Strength 



38 cm Upright Pull Kg IsometHc Strength 



m t0 60 W« 'Kg isotonic Strength 



Lift to 72 Kg : Isotonic Strength 



Predated Maximal HMg"'.Min Aerobic Capacity 

Oxygen Consumption 



o 
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Figure 4, Description of MEPSCAT. 
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1982 1983 
I -i i ~" l 

Instruments Sept Oct Nov Dec Jan Feb Mar April May June July 

i i i L— J i I J 1 1 1 



MEPSCAT given before Basic 
(women " 1,003) 
(men * 980) 

MEPSCAT given after Basic 
(women 5 112) 
(men s 90) 

Criterion Perform Tas ff 
given after AIT 

(women 8 513) 

(men • 5?<>! 

Ft. Lee 
Ft. Gordon 
Ft. Jackson 



Ft. Sam Houston | _j 

MEPSCAT given after AIT j | \ 

(women = 486) 
(men = 465) 

Oata Analysis |— — | 

Technical Report |— 1 



Figure 5. Chronology of MEPSCAT validation. 



again after AIT. The number of soldiers who took the MEPSCAT varied 
with time of administration. The sample of soldiers who took the test 
battery at the end of Basic Training was small because it was to be used 
in an analysis which addressed an issue r,-nsidered less important than 
the validation. This secondary analysis examined the change in physical 
proficiency as a function of training. 

The iPJs were given at the end of AIT to soldiers who had taken the 
MEPSCAT br'ore Basic. About 53 percent (or 1,042) of the oriqinal group 
of 1,983 soldiers who took the MEPSCAT before Basic were not given the 
CPTs at the end of AIT (i.e., 513 women and 529 men). There were 
several reasons for this loss of participants. First, officials at 
several of the installations assumed that testing did not have to be 
ready to begin until January 1983; therefore, students in the self-paced 
AIT schools graduated without taking the CPTs, Second, the administra- 
tors responsible for giving the CPT at the end of AIT did not have a 
complete list of all MEPSCAT participants. Third, some soldiers who had 
taken the MEPSCAT before Basic at Ft. Jackson may have been subsequently 

a different MOS and sent to an AIT school not located at one of 
the four military installations (Forts Lee, Gordon, Jackson, and Sam 
Houston) , 
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RESULTS 



Descriptive Statistics Based on Total Sample 

Characteristics of examinees. The sample was composed of 1,983 
soldiers (930 men and 1,003 women) with a mean age of 20.0 years (Table 
2). The men's height and weight were 175.1 cm and 72.9 kg, respec- 
tively, while the women's were 162.6 an and 58.5 kg (Table 2). 

MEPSCAT total sample. The means and standard deviations for the 
MEPSCAT are presented in Table 3. The label pre-Basic indicates the 
soldiers who took the MEPSCAT before Basic Training. Post-Basic is the 
la^el used to identify a subsample (n = 202) of soldiers out of the 
original 1,983 who also took the ME^CAT at the end of Basic Trainino. 
This post-Basic group was jsed to establish the level of improvement in 
the MEPSCAT following eight weeks of training. Finally, post-AIT was 
another subsample defined as the soldiers who completed Advanced Indivi- 
dual Training (AIT) in a specific M0S. Paired T tests were used to 
probe for significant differences between these three administrations of 
the MEPSCAT (Appendix F). 

As mentioned previously, the MEPSCAT Battery consisted of six 
tests: Lean Body Mass (Percent Body Fat), Handgrip, Lift 60 Inches, 
Lift 72 Inches, Upright Pull (38 cm), and Predicted Max V0 2 . Percent 
Body Fat (* Fat) was used to .compute Lean Body Mass (LBM) from the 
following equation; 

Equation 1: LBM = Body Weight (kg) - * Fat X Body Weight (kq) 

Since LBM is a derivation of * Fat, these concepts will be discussed 
simultaneously. Although the to^al sample exhibited little chanqe in * 
Fat, there was a significant (p <.001) increase of 3.'1* in LBM from pre 
Basic to post-AIT. The total sample had a pre-Basic * Fat of 20.7* and 
an LBM of 52.1 kg. The post-AIT * Fat and LBM were. 20.5* and 53.7 kq, 
respectively. 
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TABLE 2 

Characteristics of Examinees 





Units 


Total 

1 V IrQ | 

T (S.O.) 


Men 

X (S.D.) 


women 

x (s.o.) 


Age at IMT* 


Years '. 


20.0 (3.0) 
(n*1 ,963) 


19.5 (2.5) 
(n=980) 


20.4 (3.3) 
(n*l ,0u3) 


Height 


Cm 


168.8 (9.1) 
M.983) 


175.1 (6.8) 
(n=980) 


162.6 (6.3) 
(n*l ,003) 


Height Pre Bask 


KS 


65.6 (11.5) 
(n-1 ,983) 


72.9 (10.8) 
(n«980) 


58.5 (6.7) 
(n*1 ,003) 


Post Basic 


Kg 


66.7 (9.2) 
(n«202) 


73.5 (7.6) 
(n*90) 


61.3 (6.3) 
(n»112) 


Post AIT 


Kg 


67.4 (10.0) 
( n=951) 


73.9 (8.5) 
(n-465) 


61.1 (6.9) 
(nM86) 



* Initial MEPSCAT testing. 
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Mean MEPSCAT Scores of Men and Women 



Units 



Nrttnt fit Prt-SiSic I 



Puit-8«1c I 



Post'AIT X 



Um Body Kiss 

Pre-Btslc K9 



Tout 
T (S.D.) 



20.7 (6.4) 
(n-1,%3) 

19.7 (6.1) 
(n«202) 

20.5 (6.5) 
(n»951) 



52,1 (10.2) 
(H ,963) 



Hin 

T (S.OJ 



16.2 (5.2) 
(n«980) 

14.0 (3,4) 
(n«90) 

15.1 (3.8) 
(n"465) 



60.7 (6.8) 
(n«980) 



Mown 

Ks.o.) 



25.1 (3.9) 
(n»l ,003) 

24.3 (3.4) 
H12) 

25.7 (3.8) 
(n-486) 



43.7 (4.2) 
(n«1 ,003) 



T (Sprite) 
Value 

ind Mown 



42.86*** 
-21 .64*** 
•42.91*** 

67.00*** 



Pirctntigt 
of fcn't 

Scon 



154.9 
173.6 
170.2 



72.0 



Post-Bislc Kg 



S / (9.7) 
(n>202) 



63.0 (5.7) 
(n-90) 



46.2 (4.1) 
(0-112) 



23.55"' 



73.3 



POJt-AlT Kg 



53.7 (10.2) 62.6 (6.3) 45.3 (4.5) 
(n»951) (n«465) (n-486) 



48.67*** 



72.4 



* p <.05 
p 7.01 
••• p 1.001 
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TABLE 3 (Continued) 

\ 

! 

/ 



T (Sipirit*) Women's 

test Units F (S O.) f(S.D.) I(S.D.) iri Wonen Score 



Hiftdgrlp Pre -Si Mr 


*9 


38.7 (10. 8} 


47.4 (,.3) 


30.2 (5.5) 


59.03*** 


63.7 


(n-1.975) 


(n»976) 


(n<999) 






Pos> Bisk 




IKS (11,7) 


52.7 (M) 


33 1 (4.9) 


20.83*** 


62.8 




(n-20?) 


(ft«90 


(n«U2) 






Post*AII 




* * * ill / 1 

12.9 (11.6) 


52.6 (7.7) 


33.7 (5.6) 


A *, At a a a 

43.21'** 


64.1 




(n«946) 


M62) 


(n«484) 






lift W |.i Pre-0«1c 


*9 


45.1 (i7.S) 


60.* (10.7) 


29.!) (5,4) 


80.10*** 


49.2 




(H,W) 


(fl-969) 


(n-986) 






Post*6a$1c 


*g 


48.0 (1S.8) 


63.0 (9.9) 


35.7 (6.0) 


22.91*** 


56.7 




(H99) 


(n«90) 


MQ9) 






PosHIT 


*9 


49.6 (17.7) 


6S.5 (10.9) 


34.4 (5.6) 


55.68*** 


52.5 




(n-943) 


(n-460) 


(ft-483) 






Lift 72 InPre-BisIc 


Kg 


41.0 (17.S) 


56.7 (10.S) 


25.6 (4.7) 


84 .08*** 


45.1 




(n-I,95S) 


(n*%9) 


(n-986) 






Post-Bis 1c 




44.1 (16.2) 


59.6 (10.0) 


31.3 (S.7) 


23.96*** 


$2.5 




(n-199) 


(n-90) 


(n-109) 






PosHUT 


Kg 


45.9 (18.0) 


62,1 (11,0) 


30.4 (S.0) 


56.28*** 


49.0 




(fl-941) 


(nM60) 


(n-481) 







* p < .05 
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TABLE 3 (Continued) 



Test 



Upright Ml Pre -Bisk 
Post«8isic 
Po^-AIT 

Prtfictwl Mm V0 ? Pre-8< 



«p«,05 

** P «.w 

> < ,001 





Toul 


Units 


1(5.0.) 


*9 


100,6 129.7) 


M.974) 


*9 


114.4 (30.6) 


(H99) 


*9 


121,4 (34.2) 


(n»944) 


■l^tin" 1 


41.8 (8.7) 


(n»l,374) 


il 49*1 tin" 1 


45.? (9.5) 


(H94) 


■Mig'^itn* 1 


47.9 (9,0) 


(n-920) 



Hen 

X (5.0.) 



Mown 

1(5,0.) 



124.8 (21.2) 
(n«974) 

142.2 CM) 
(n*90) 

148,8 (24.7) 
(n«46l) 

46.8 (7,3) 
(n-715) 

51,7 (7,8) 
(n«89) 

53.1 (7,7) 
(n-452) 



77.1 (13.5) 
H -1 .000) 

91,5 (12.6) 
(n-109) 

95.2 (17.1) 
(n-483) 

36.5 (6.8) 
(n»659) 

40.6 (7.7) 
(n*105) 

42.8 (7.0) 
(n-468) 



1 (SeNnte) 

Value 
Between Hen 
ind Hwen 



59.33"* 
19.86*** 
38.50*** 
27.11*** 
9.92*** 
21.04*** 



Noma's 
P«rcenU9t 
of Men's 
5core 



61.8 
64.3 
64.0 
78.0 
78.5 
80.6 
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The strength tests consisted of the Handgrip, Lift 60 and 7?, and 
Upright Pull. The mean for the Handgrip was 38.7 kg at pre-Basic and 
42.9 kg post-AIT. The scores for the Lift 60 and 72 of 45.1 kg and 41.0 
kg, respectively, were similar tc the pre-Basic scores. Likewise the 
sccres at post-AIT, 49.6 kg and 45.9 kg, only differed by 3.7 kg. The 
pre-Basic and post-AIT means for the Upright Pull showed the largest 
improvement rising from 100.6 kg to 121.4 kg. These improvements on the 
strength tests ranged from 10. 9X to 20.8* and were all significantly 
different (p < .001). 

The predicted Maximal Oxygen Consumption (Max V0 ? ) at pre-Basic 

11 * 

41.8 mV kg^-min"" 1 , was above average for a normal population with a 
mean age of 20. Following Post-AIT 'it increased siqnif icantly (p<.00!) 
to 47.9 ml •kg"l-min"l. 

The subsample of 201 soldiefs who were given the MEPSCAT at post- 
Basic improved significantly (p<.001) on all the MEPSCAT tests. The 
percentage of improvement ranged from a 3.1% for LBM (52.1 to 53.7 kg} 
and 7.6* for Lift 72 (41.0 to 44.1 kg} to 13.7% for the Upright Pull 
(100.6 to 114.4 kg). Similar improvements were seen from post-Basic to 
post-AIT on Upright Pull (p<.001), Max V0 2 (p<.001), Lift 72 (p<.01), 
and LBM (p < .05). However, this subsample showed no improvement on the 
Handgrip or Lift 60. Conversely, there was a significant (p<.00l) 
increase in % Fat from post-Basic to post-AIT. Results of the MEPSCAT 
for this subsample indicated that improvement did take place from pre- 
Basic to post-Basic and that these levels of fitness either remained 
stable or improved following AIT. 

The level of performance on all measures was about the same when 
comparing scores based on the subsample of 202 soldiers with those based 
on the total sample. When this post-Basic subsample was compared to the 
total sample on the MEPSCAT at pre-Basic, post-Basic, and post-ATT no 
significant differences were found. When the subsample and total sample 
*ere compared on the CPT's a significant (p<.05) difference was only 
found for the Lift Task (Appendix 6). Similarly, on the Physical . 
Proficiency, significant differences (p<.05) were fgund for only the 
running task. 
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Criterion performance tasks. On the average, the total sample was 
able to lift 40.7 kg to chest height (Tabled). Each examinee carried 
the heaviest weight lifted as far as possible (maximum 60.96 m), which 
resulted 1n a mean value of 4,349.3 kgm. Following the Push pretest, 
the sled was pushed as far as possible (maximum 18.29 m) 1n 30 seconds., 
which resulted in a mean score of 2,116.1 kgm for this task. The mean 
for the Torque Task, generated from three trials, was 1644.53 N for the 
total sample. 

physical Proficiency Tests. The Physical Proficiency Tests con- 
sisted of Push-ups, Sit-ups, and a One Mile (pre-Basic) and Two Mile 
(post-Basic) Run. Table 5 shows that significant (p<.001) improvement 
was made from pre-Basic to post-Basic in the Push-ups and Sit-ups^ The 
means for the pre-Basic and post-Basic Push-ups were 16.3 and 33.3, 
respectively. This represented a 120.2* increase. The Sit-ups in- 
creased from 40.4 to 57.8 or a 45.8* increase. The One Mile Run mean at 
pre-Basic was 8 minutes and 15 seconds (495 seconds) and the post-Basic 
Two Mile Run was 15 minutes and 52.8 seconds (952.7 seconds). The 
percent improvement could not be calculated based on time to complete 
the Run. Therefore, the times for each soldier were converted to 
mVkg-^min- 1 . The score for the pre-Basic One Mile Run was 44.7 
ml-kg-l-min-l, while the score for the post-Basic Two Mile Run was 45.0 
ml-kg^-min- 1 . Thus the soldiers improved their oxyqen uptake from pre- 
Basic to post-Basic. In order to standardize the Run times, all further 
analyses (e.g., regression, correlation) used the oxygen uptake value 
instead of the Run time. 
Gender Differences 

The following sections give an overview of the differences between 
men and women on the MEPSCAT, CPTs, and Physical Proficiency Tests. 
Hotellings T* analysis was used to test for overall gender differences 
1n the MEPSCAT, CPTs, and Physical Proficiency Tests due to the high 
Interrelationship of physical performance parameters. Following the 
Hotelling's T 2 analysis, separate univariate t-tests were computed to 
probe for differences. The t-value used was either T (separate) or T 
(pooled) depending upon the test for homogeneity of variance. 
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TABLE 4 

Descriptive Statistics for Criterion Performance 
Measures for Men and Women 



Test 



Units 



Total 

S.D.) 



Nen 

1(5.0.) 



town 

f (S.D.) 



T (Separate) 

Value 
Between Nen 
and Uoten 



town's 
Percentage 
of Hen's 
Score 



lift Task 



Carry Task 



Push Task 



torque Task 



ftp 



40.7 (14.3) 
(n-1 ,042) 

4,349.3 
(2,313.0) 
(ml ,036) 

2,116.1 
(1,183.2) 
(n-1 ,031) 



50.8 (11.7) 
(n»529) 

6,477.2 

(2,447.2) 

(n>524) 

2,581.8 

(1,318.2) 

(ft«522) 



30.2 (7.8) 
(n-513) 

3,155. P 
(1 ,437.6) 
(n-512) 



1,638.5 
777.9 
n»509) 



33.61*** 



18.35*** 



14.04*** 



1 .B44.S (455.5) 1 ,9«.~S V ft.48*** 

(n»978) (n-486) (n«492) 



59.4 



58,3 



63.5 



♦ p '..05 
♦* p 7.01 
p 7.001 
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TABLE 5 



Mean Physical Proficiency Test Scores 
of Hen and Women 



Test 


Units 


Total 

X (5.0.) 


Men 

I 15. U.J 


Uonen 

7 k n \ 


Value 
Between Men 

ind HMM 


Percent!)! 
of Men's 


Push-Up Pre-Baslc 


Umber 


16.3 (12.9) 
(fl'l ,320) 


9T 1 /I k\ 

lh\ l/.OJ 

(n-791) 


(n-529) 


H 05*** 


34 4 


Post-Basic 


Number 


33.3 (n.Q) 
M.1579) 


ii 9 fin 
(n»814) 


71 ft (A fll 

(n«76S) 




49.3 


Sit-Up Pre-Baslc 


Munber 


40.4 (13.0) 
(n-1,320) 


19 9 M9 &\ 

(n-791 ) 


J/J UJ'W 

(n-529) 




89.3 

Pit* 


Post-Basic 


Nunber 


57.8 (9.9) 
(n»l ,580) 


60.2 (8.9) 


55.5 (10.4) 


5.54*** 


92.2 


-One-Wit ton-Pre-Basic 


Seconds 


495.0 (131.4) 

(M,20ir 


445.1 (117.7) 


578.4 (109.2) 
(n-450) 


.19.89"* 


77.0 


* 

T« Nile Run Post-Basic 


Seconds 


952.7 (14>.0) 
(n-1,569) 


845.8 (72.4) 

M12) 


1,067. J (117.3) 
(n»757) 


-32.06*** 


79.2 



•p<.05 

•• p r.oi 

•**pr,ooi / 
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MEPSCAT. The results of the Hotelllng's T* Indicated that there 
were significant (p<.001) differences between men and women at each of 
the testing periods. The data presented in Table 3 indicate that the 
men had a significantly (p<.001) higher LBM of 52 J kg pre-Basic 
compared to 43.7 kg for the women. This pattern remained the same 
throughout post-Basic and pcst-AIT with the women's LBM being 72.0% to 
72. 4% of the men's^ These results were similar to those found in past 
research which indicated that women's LBM was 43.5 kg to 45.9 kg and 
men's was 62.4 kg to 66 kg (Oaniels, Wright, Sharp, Kowal, Mello, & 
Stauffer, 1980; Sharp, et. al., 1980). Both the men and women showed 
significant (p<.001) increases in LBM from pre-Basic to post-AIT. 

The women were found to possess a significantly (p<.001) qreater 
amount of body fat. When the women's % Fat was expressed as a percent- 
age of the men's, the women at pre-Basic were found to possess 54. 9% 
greater fat than men and 70. 2% greater at post-AIT. Although the men's 
% Fat decreased significantly from pre-Basic to post-AIT and the women's 
increased significantly, these increases and decreases were within mea- 
surement error {i.e., 3%). Further, women usually have approximately 5% 
to 9% more essential body fat stored in bone marrow, organ tissues, and 
tissues in the spinal cord and brain than do men (McArdle, Katch, & 
Katch, 1981). The % Fat for men (14% to 16.2%) and women (24.3* to 
25. 7%) was within the ranges found in past research on U.S. Army per- 
sonnel (Oaniels et al., 1980; Sharp et al., 1980). 

The men demonstrated significantly (p <.0011 higher scores on the 
four strength tests at pre-Basic, post-Basic, and post-AIT (Table 3). 
The women's percentage of the men's score ranged from 45. IX to 64.3%, 
with the women more closely approximating the men in the Handgrip and 
Upright Pull. The men's Upright Pull was 123,4 kg at post-AIT and the 
women's was 95.2 kg (78% of men's score), as opposed to the post-AIT 
Lift 72 scores for men and women of 45.9 jo and 30.4 kg (PP. 2% of men's 
score), respectively. These results were Cellar to past research which 
indicated that the absolute strength of women in the upper and lower 
body was 50% to 70% of those for men (Berber, 1982; Wilmore, 1982; 
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Laubach, 1976; Cooper, Schemmer, Gebhardt, Marshall-Mies, & JFleishman, 
1982; Knaplk, Kowal, Riley, Wright, & Sacco, 1979; Knapik, Vogel, & 
Wright, 1981) • Further, both the men and women demonstrated significant 
(p<.001) increases in all strength tests from pre-Basic to post-AIT. 

Although the Max V0£ was significantly (p<.001) different/ between 
men a r ? women, th n women's score of 42.8 ml«kg "l-sHlrf * was 80,6% of the 
men's mean o 53 .i ml -kg "^-mln"* at post-AIT. Both groups showed 
significant (p<.001) improvement from pre-Basic to post-AIT with the 
men increasing 13.5% and the women 17.3%. 

CPTs. The men's scores in the four CRTs were greater (p <.O01) 
than the women's (Table 4). The men were able to lift 50.8 kg and the 
women lifted 30.2 kg or 59.4% of the men's lift. Likewise the women's 
scores in the Carry Task was 3,195.0 kgm or 58,3% of the men's 5,477.2 
kgm. However the women were able to score proportionally higher in the 
Push and Torque Tasks with scores of 1,638.5 kgm and 1,351.1 N, respec- 
tively. These scores were 63.5% of the men's Push Task score (X = 
2,581.8 kgm) and 69,6% of the men's Torque Task score (X * 1,940.5 N). 

Physical Proficiency Tests. The women's scores on the Push-ups, 
Sit-ups, md Run ranged from 34.4% to 92.2% of the men's across pre- and 
post-Basic (Table 5). The men's scores were significantly (p <.001) 
better than the women's on all three tests. Initially the women were 
able to perform 7.6 Push-ups to the men's 16.3. However the women im- 
proved to 21.8 or 186.8% improvement. This improvement brought the 
women to 49.3% of the men's post-Basic score of 44.2. In the sit-ups 
the women's percentage of the men's performance at post-Basic was 92.2% 
with the women's mean being- 55.5 Sit-ups in 60 seconds and the men's 
60.2. This percentage (92.2%) is slightly higher than the ones reported 
by other researchers for the trunk musculature (Berger, 1982; Myers et 
all, 1981; Myers, Gebhardt, Crump, & Fleishman, 1983). Finally the 
women's times for the One and Two Mile Runs were 9 minutes 38 seconds 
and 17 minutes 47 seconds, respectively, and the men's were 7 minutes 25 
seconds and 14 minutes 6 seconds. 
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Test-Retest Reliability 

The test batteries and criterion measures (i.e., MEPSCAT, CPTs, and 
Physical Proficiency Tests) were evaluated for test-retest reli- 
ability. The reliability of the CPTs was evaluated at the four military 

installations, while the other two measures hadXbeen evaluated in pre- 

\ 

vious research efforts. . \ 

MEPSCAT. The MEPSCAT tests have been shown inpast research to be 
reliable measures of strength and ca vascular endurance. The Upright 
38 cm Pull was reported to have a reliability ranging from .89 to ,97 
(Cooper et al., 1982; Knapik et al., 1981), while the Ha\dgrip had a 
reliability of .91 (Fleishman, 1964; Vogel, Note 1). The^ift; to fO 
and 72 inches have a reliability of .90 (Vogel, Note 1). The methocs 
and protocbls (step test and bicycle ergometer) used to determine the 
predicted Max VC7 have been shown to be reliable and interchangeable 
measures of Max V0 2 (Astrand & Ryhming, 1954; Vogel, Note 1). The 
reliability of the Step Test protocol developed by USA°IFM was .88 
(Vogel, Note 1). Furthermore, the test-retest reliability of skinfold 
for the determination of percent fat has been shown to be .95 (AAHPE^n, 
1980). 

. CPTs. The reliability of the CPTs was determined by retesting 123 
(men = 60, women = 63) MEPSCAT soldiers at the four military installa- 
tions (Lee, Gordon, Jackson, and Sam Houston) with a one to three day 
interval between administrations. The correlations between the scores 
obtained in the two test sessions were calculated. The resulting esti- 
mates of tes.t-rete:t reliability are presented in Table" 6. All of the 
CPT test scores showed considerable stability over time. Reliabilities 
for the Carry and Push Tasks were expected to be lower because of the 
single trial nature of the two tasks, and the uncontrollable variation 
in such factors as motivation of the soldiers and friction between the 
sled and the runway, t 

Physica l Proficiency Tests. The reliability of the Physical Pro- 
ficiency Tests has been established by past research over several dec- 
cades. Fleishman (1964) demonstrated a reliability of .88 for Push-ups 
and. .72 for sit-ups. Other researchers have found these reliabilities 
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TABLE 6 



Test-Retest Reliability for the 
Criterion Performance Tasks 





I o ta I 




WUiIlcl 1 


Lift Task 


.90 
(n=123) 


.67 
(n=60) 


.69 
(n=63) 


Carry Task 


.64 
(n=123) 


.57 
(n=60) 


.45. 
(n=63) 


Push Task 


.71 
(n=122) 


.54 
(n=60) 


.69 
(n=62) 


Torque Task 


.92 
(n=104) 


.83 
(n=52) 


.82 
(n=52) 
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for Sit-ups to range from .68 to .94 (AAHPERD, 1980). Correlations 
between runs of various distance and Max VO2 ha v * beer found to rar.qe 
from .54 to .90 for males and females (Cooper, 1968; Katch, 1970). 

Correlational Analysis of Pre-Basic and Post-AIT MEPSCAT Measures 

Appendix H contains a complete correlation matrix of the following 
measures: Sex, Age, Height, Weight, MEPSCAT measures at pre-Basic, 
post-Basic and post-AIT, CPT measures, and Physical Proficiency measures 
a pre- and post-Basic. This matrix contains the correlations for the 
total MEPSCAT sample (T), and the men (M) and the women (W) separately. 

The correlations between the pre-Basic and post-AIT scores on the 
MEPSCAT for the total sample were quite high overall (Table 7). They 
ranged from .86 to .98, with the exception of .66 for the Max V0 2 . 
Athough the separate correlations for men and women (r ■ .48 to .94) 
were lower, they basically paralleled those for the total sample except 
for men's and women's Max VO2* 

Analysis of Medical Data 

Medical data were collected on the total sample in order to deter-^ 
mine if there were relationships between sick calls and days on profile 
(i.e., restricted duty), and scores on the MEPSCAT. Figure 6 
illustrates how the medical data were organized for analysis. Table 8 
presents the number of; sick calls for men and women during Basic 
Training. The results of this analysis were similar for both groups in 
that 62% of the men had no sick calls and 59% of the women had no sick 
calls. Likewise the remaining percentages for one through six or more 
sick calls were similar for men and women. 

The sick calls were categorized by body system (e.g., musculo- 
skeletal, cardiovascular, etc.) to determine which system accounted for 
the majority of the ; sick calls in the total sample, and the men's and 
women's sample (Table 9). Due to the infrequency of sick calls in the 



neurological, visual, auditory, skin, and hemopoietic systems a category 



est percentage of injuries (I.e., 56%) followed by the respiratory 

/ 

/ 




/ 
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TABLE 7 



Correlation Between Pre-Basic and 
Post-AIT Scores for the Total Sample on the MEPSCAT 





Total 


Men 


Women 


Handgrip 


.92 
(n«946) 


.79 
(n«462) 


.75 

(n«484) 


11ft 60 


•95 
(n«933) 


.80 
(n«459) 


.69 
(n«474) 


11ft lc 


.95 
(n«931) 


.80 
(n«459) 


.68 
(n-472) 


Upright Pull 


.86 

(n«944) 


.63 
(n«461) 


.59 

(n«483) 


Lean Body Mass 


.93 
(n«951) 


.94 
(n«465) 


.92 

(n«486) 


Percent Fat 


.88 
(n«951) 


.77 
(n»465) 


.73 
(n«486) 


Max V0 2 


.66 
(n*662) 


.48 

(n«343) 


.48 

(n«319) 
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ouganization of neoicnl ohm for analysis 



0*y of Cycle for Sick Cill or Aalnlstntlve Action 




Body Pirt 



I neck 
I shoulder 

3, bick 

4, in 

5, elbw 
I. wrist 
I hltiS 

9. fliers 
1, hip 



10. groin 

11. leg 

12. knee 
1). inkle 
M. feet 
IS. toes 
H. ibdoofl 

17. heid 

18. side 



T 



Specific Syaptw 

i, 



I 
3, 

4, 

S. 



chest pi ins/ 
■uiwur 
blickouts 
election of 
blood pressure 
feel'ag ilziy 
congenital hem 
condition | 

I Hi II 



Specific Synptons 

1. ctld/fever/pneu> 

HAil 

2. sire throit 

3. b/eithlng profalen 

4. r inus condition 
5 ,isthN 

6. chest congestion 
h lllergy 



Synptoi 



Specific 

1. sV:tn/spri1n 

2, piih/s*U1ng/ ' 
stress reiction 

). stiffness/slipped 
disc 

4. broken bone/ 
, dislocitlon 

5. jhlnsolints . 

6. corns/blister 
1, Ingrown toenill 
8. flit feet 



Specific Swtots 

I. 



upset stanch/ 
piln/crMps/flv 
constipation 
Infection, 
bloody stool 
diet counseling 
gill blidder prot, 
ulcer 

newrrholdi 
diabetes 



Specific Syiptos 

1. urliwry or bUdde? 
infection 

2. blood in urine/ 
kidney problei 

3. yeist Infection 

4. gyno. ippolntaent 

5. birth control pills 
(. excessive bleeding/ 

craps. 




Outcow of Sick till 




Nurter of Days 
on Profile 



Micil Review loirt 




Recycle 


Mcil 




[Dlschirge 



SpKlffC 

\. heidKhet , 

2. iklnrith 

3. coughs^ blooj 

4. dentil care 
&. Mr titftctttV 

icht < 
i eyepntjlen 
h blood tests/ 

•MlC 

I. noseblieds 
t. Mollee ilaaaH 
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Figure 6. Organization of Medical Data for Analysis. 
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TABLE 8 



Number of MEPSCAT Soldiers Who Had One or More , 
Sick Calls During Basic Training 



Number of Sick Calls 
During B<tsic Training 


Number 
(n » 


of Men 
980) 


Number of Women 
(n = 1,003) 


0 


607 


ar £. * 


589 


59i 


1 


204 


21% 


188 


19; 


2 


96 


10% 


114 


in 


3 


41 


4% 


57 


6% 


4 


17 


2% 


27 


3% 


5 


9 


1% 


21 


2% 


6 or more 


6 


U 


7 


n 



\ 
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TABLE 9 



Percentage of S1ck Calls for Men and Women 
Classified by Body System 1 



System 2 


Total 
(n « 787) 


Men 
(n * 372) 


Women 
(n * 414) 


Musculoskeletal 


56% 


50% 


67% 


Cardiovascul ar 


5% 


6? 


4% 


Respiratory 


12% 


15% 


11% 


Gastrointestinal 


5* 


7% 


5; 


Geni tour i nary 


5% 


<1% 


10a 


Other 


14% 


m 


11% 


Missing Information 


3% 


41 


3°. 


Total Ntmber of Sick Calls 


1 ,511 


668 


768 


Number of Sick Calls Adjusted 
for Different Sample Size 




668 


692 


Percentage of Sick Calls for 
Men and Women Adjusted for 




49°* 


51 4 



Sample Size Difference 



1 Columns may not sum to 100 due to rounding error. 

2 See Figure 6 for the specific symptoms in each bodily system. 
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system (1.e. t 12%). Similar results were found for both the men's and 
women 1 s samples, with the musculoskeletal system accounting for 67* of 
the women's sick calls and 50* of the men's. However, the women did 
have a greater percentage of sick calls related to the genitourinary 
system. When the total number of sick calls was adjusted for sample 
si/e, the women were found to account for 51* of the total sick calls 
and the men for 49*. 

The musculoskeletal injuries were further divided by body part and 
gender (Tjble 10). The greatest percentage of the musculoskeletal sick 
calls for the total sample were associated with the feet, knee, back, 
ankle, and leg. Although similar percentages were found in the men's 
and women's sample, the women did have a higher percentage of leq in- 
juries than the men. 

Table 11 illustrates the number of sick calls for men and women 
that resulted in days on profile (i.e., restricted duty). For example, 
16 of th€^ men's sick calls and 1? of the women's resulted in one day on 
profile; while 39 of the men's sick calls and 69 of the women's resulted 
in five days on profile. When the total was adjusted fpr differences in 
sample sizes, the percentage of profile days for men was 40* and the 
percentage of profile days for women was 60*. 

In sunmary, the medical data indicated that sick calls and profiles 
were primarily related to the musculoskeletal system. Further, women 
were not receiving a greater percentage of sick calls than men, but did 
account for 20% more days on profile. 

C or r e 1 ations Among M EPSC AT Measures 

The correlations among the MfPS^AT measures ragged from .83 to ,9P 
for the strength measures (Table 1?). However, the correlations between 
these strength measures and Max VOp were lower, ranqinq from ^40 to 
,47. These results demonstrated that there was some independence be- 
tween the strength and cardiovascular measures. 

Va 1 i d ity A nalysis 

Valid ation using sepa ration and medical data. The separation deta 
(i.e., medical discharge, recycle, and an AR-635 discharge) were 
correlated with scores on the MEPS r AT to determine if significant 
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TABLE 10 



Percentage of Sick Calls for Musculoskeletal System 
Divided by Body Part and Gender 1 



Body Part 


Total 


- 4 

Men 


Women 


Feet 


26 


26 


26 


Knee 


18 


16 


20 


Back 


17 


16 


1 / 


Ankle 


13 


12 


1 3 


Leg 


11 


7 


13 


Shoulder 


4 


5 


3 


Arm 


2 


3 


1 


Hip 


2 


2 


2 


Toes 


2 


3 


i 


Groi n 




3 


0 


Fingers 


! 


1 


<1 


Hands 




2 


<1 


Neck 




2 


1 


Side » 




<1 


1 


Head 


<1 


0 


<1 


Abdomen 


<1 


0 


1 


Wrist 


<1 


1 


1 


Elbow 


<1 


<1 


<1 


Number of Sick Calls Related to the 


849 


332 


517 



Musculoskeletal System 

\ 

1 Columns may hot sum to 100 due to rounding error. 
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TABLE 11 

Total Number of Days on Profile* by Gender 



Number of 
Days on 

rrv » » »C 


Number of 
Sick Calls 
for Hen 


Total 
Cumulative 
Number 
of Sick 
Days for 
Men 


Number of 
f i.l row 

lie* (.ai is 
for Women 


Total 

Number 
of Sick 

Women 


l 


16 


16 


12 


12 


2 


24 


64 


43 


98 


3 


119 


421 


141 


521 


4 


10 


461 


16 


585 


5 


39 


65£ 


69 


930 


6 


1 


662 


8 


978 


7 


21 


609 


77 


1,517 


8 


9 


881 


6 


1.565 


9 


0 


881 


2 


1.583 


10 




93) 


12 


1.703 


n 


0 


931 


0 


1.703 


12 


1 


943 


3 


1 ,739 


13 


0 


943 


0 


1,739 


14 


1 


957 


5 


1,809 


15 


2 


987 


2 


1.839 


16 


0 


987 


0 


1,839 


17 


0 


987 


0 


1,839 


IB 


0 


987 


0 


1,839 


19 


0 


987 


0 


1.839 


20 


2 


1.027 


0 


1.839 


21 


1 


1.048 


2 


1.881 


►21 


4 


1.136 


2 


1 ,925 



Adjusted Totals 
for Different 
Simple S1*e 

Percentage Adjusted 
for Sample Size 
Olffertnte 



1.136 
(n-373) 



401 



1.734 
(n«414) 



60* 



♦Restricted duty r ^.g-» light work only). 
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TABLE 12 

Correlations Among MEPSCAT Measures* 



Upright 

lean Body Mass Handgrip Lift 60 Lift 72 Pull ^Ux VO 



lean Body Mass 

T .83 (1975) .89 (1955) ,89 (1955) ,84 (1974) ,40 (1374) 

M ,49 (976) ,62 (969) ,67 (969) .56 (974) -.22 (715) 

M .46 ( 999) .48 ( 986) .43 ( 986) ,45 (1000) -.14 ( 659) 

Handgrip 

T .85 (1954) .85 (1954) .86 (1973) .45 (1373) 

H J .52 (969) .53 969) ,61 (974) -.08 (714) 

« ' .49 ( 985) .47 ( 985) .60 ( 999) -.01 (659) 

lift 60 

t .98 (1955) .89 (1954) .46 (1361) 

M .94 969) .67 968) -.19 ( 709) 

W .86 ( 986) .55 ( 986) -.05 ( 652) 

Lift 72 

T .88 (1954) .47 (1361 

M .66 968 -.20 709 

« ,53 ( 986) %02 ( 652 

Upright Pull 

T .43 (1372 

H -.15 1713 

V .02 (659 



Max V0 2 

T 
H 
V 



•Sample size in parenthesis, 

Note: T * Total Sample! M » Men's Sample, W • Women 1 ! Sample 
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relationships existed between these variables. The percentage of the 
total men's and women's samples that completed Basic or were separated 
from the Army is presented in Table 13. The percentage of the total 
sample that completed Basic Training was 78%. When the sample was 
separated by sex, 82% of the men and 74% of the women completed Basic 
Training. Of those soldiers separated or recycled 4% received a medical 
discharge, 9% received a discharge under AR-635, and 2% were recycled. 
Similar percentages were associated with the -en's and women's 
samples. It should be noted that there was a higher percentage of 
missing information for the women. 

To investigate further the relationships of the separation and 
medical data with the MEPSCAT, correlations were computed (Table 14). 
Several significant correlations between the total number of days on 
profile and the MEPSCAT were found. The correlations between days on 
profile and the predictor tests and the criterion measures may have been 
present due to the inability of those soldiers on profile to participate 
in physical training. In contrast to pre-basic MEPSCAT the sick calls 
for the musculoskeletal system were found to be significantly related to 
post-AIT MEPSCAT with correlations ranging from -.14 to -.21 (p< .01). 
Although the correlations for both the musculoskeletal system and the 
total of all systems were statistically significant, they did not reach 
a level of practical significance. This indicated that the MEPSCAT 
would probably not be useful in predicting days on profile. 
Furthermore, the separation data (i.e., medical discharge, A"-635 dis- 
charge, and recycle) yielded no firm indication that the MEPSCAT would 
predict separations from the Army. Therefore the medical and separation 
data were not used in further evaluating the MEPSCAT's validity. 

Validation using basic training criteria and CPTs, The validity 
coefficients, correlations between criterion measures and predictor 
variables for the total sample, and for the male and female samples, are 
shown in Table 15. The predictors that had the highest validity 
coefficient for two or more of the criterion r ^ures were the Lift 60 
and Lean Body Mass. The correlations between ' c 60 and the CPTs 
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TABLE 13 

Separation Data on MtPSCAT Soldiers 





Total 


Men 


Women 


Completed Basic 


78% 


82% 


74% 




/ n = 1 CCf)\ 

^n- 1 t DDU ) 


vn-oOo; 


/ — "7 A A \ 


Recycled 


2% 


3% 


? c ' 




(n=49) 


(n=29) 


( - cU; 


Medical Discharge 


4% 


3% 


4% 




(n=71) 


(n=30) 


(n=41) 


Discharge under AR-635 


9% 


8% 


11% 


(n=183) 


(n=76) 


(n=107) 


Missing Information 


7% 


4% 


9% 




(n=129) 


(n«39) 


(n=90) 
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TABLE 14 



Correlations Between MEPSCAT, CPTs, PT Scores and 
Days on Profile and Separation 







Days on Profile 


Days on 


Separation Data 






Related to the 


Profile 


(Completed Bask. 






Musculoskeletal 


Across All 


Recycled, Medically 






System 


Body Systems 


Discharged) 


Age 




.06 




.08*** 


-.03 


Sex 




.09* 


.08*** 


-.08*** 


Lean Body Mass 


Pre Basic 


-.02 


-.05** 


.03 




Post Basic 


-.09 


-.19** 


.07 




Post AIT 


-.21 *** 


-.15*** 


-.02 


< 


Pre Bask 


.07* 


.08*** 


-.06** 




Post Basic 


.08 


22**+ 


-.14* 




Post AIT 


.16** * 


.13*** 


-.03 


Lift 60Unches 


Pre Basic 


-.06 


-.0 *** 


,05 




Post Basic 


-.05 


-.20** 


.12* 




Post AIT 


-.20** 


-.14*** 


-.01 


Lift 72 Inches 


Pre Basic 


-.06 


-.07*** 


,05 




Post Basic 


-.07 


-.20** 


.12* 




Post AIT 


-.20** 


-.14*** 


-.00 


Handgrip 


Pre Basic 


-.07 


-.07* 


.03 


Post Basic 


-.00 


-.16* 


.10 




Post AIT 


-.21 *** 


-.14*** 


-.02 


Upright Pull 


Pre Bask 


-.08* 


-.07* 


.02 




Post Basic 


-.02 


-.15* 


.02 




Post AIT 


-.14* 


-.11*** 


.02 


Predicted Max VO 


Pre Basic 


-.03 


-.06* 


.06* 




Post Basic 


-.12 


-.12* 


.09 




Post AIT 


-.19** 


-.11*** 


.04 


SU-Ups 


Pre Basic 


.03 


-.06* 


.08** 




Post Basic 


-.02 


-.04* 


04 


Push-Ups 


Pre Basic 


-.03 


-.12*** 


.11** 


Post Basic 


-.22*** 


-.13*** 


.05* 


One Mile Run 


Pre Basic 


-.04 


-.12*** 


.06* 


Two Mile Run 


Post Basic 


-.29*** 


-.19*** 


.02 


Weight Lifted 


Post AIT 


-.20** 


-.10*** 


-.04 


Push Work 


Post AIT 


-.10 


-.09** 


.03 


Carry Work 


Post AIT 


-.12* 


-.10*** 


.03 


Torque 


Post AIT 


-.20** 


-.10*** 


-.06* 



* p < .05 
** p 7 .01 
**• p 7 .001 
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TABLE 15 

Validity Correlations Between Predictor and Criterion Measures* 



Predictors 

Lean Body Ness 

I 
H 
W 

Handgrip 
T 
H 
H 

Lift 60 
T 
H 
U 

Lift 72 
T 
H 
M 

Upright Pull. 
T 
M 
M 



HanJC 



T 
H 
H 



Criterion Measures 



Lift Task 



Torque 

Task Push Task 



Carry Task 



SH-ups 
(Post- 
Basic) 



Push-ups 
(Post- 
Basic) 



.74 (1042) ,69 (978) .44 (1031) .50 (1036) 
,38 (529) .38 (486) .22 (522) ,24 ( 524) 
,28 (513) .32 (492) ,?2 (509) .09 (512) 



,68 (1039) ,68 

,29 (527) ,36 

,21 (512) ,36 

.77 (1028) ,73 

.43 (526) ,<7 

,3, (W) ,36 



975) ,39 (1028) ,46 (1033) 



484) 
491 



.19 



520) 
508) 



.17 522 
.04 511 



.20 (1579) 
.03 (814) 
.02 (765) 



967) .43 (1018) .49 (1022) .24 (1568) 

483) .16 (519) .17 (521 ,08 812) 

484) .26 (499) .04 (501) .11 756) 



,76 (1028) .72 ( 967 
,42 (526) .45 (483 
,33 (502) ,34 (464 



.43 (1018 
.15 519 
.21 499 



.71 (1039) 
.35 527) 
.26 (512) 



,40 (736) 
-.08 392) 
-.06 (344) 



.73 (975) .41 
,47 404 .15 
,45 (491 .21 



.33 
>,12 
•.04 



690) ,23 
361 -.10 
329 .08 



(1028) 
520) 
508) 



726 
385 
341 



.49 (mi) 

.18 (521) 
.03 (501) 

.47 (1033) 
.20 (522 
-.01 511 



.24 (15(8) 

.08 it 

.10 756 



.71 (1567 
.11 811 
.23 756 



.30 
.01 
•.05 



730 
387 
343 



.16 (1120) 
.11 600 
>,05 (520 



♦Sample size In parenthesis, 

Note: T - Total Sample, N ■ N's Sample, H ■ Women's Sample. 



Run 

(Post- 
Basic) 



.21 (1580) .56 (1579) .60 (1569) 
.03 (815) -.16 (814) -.06 (612) 
•.00 (765) -.18 (765) -.00 (757) 



.62 (1578) .60 (1568) 

.04 (813) .05 811 

.07 (765) .04 (757) 

.71 (1567) .66 (1557) 

.17 (811 .02 809 

.17 756 . 08 748 



.66 (1557 
.00 (809 
.10 (748 



.23 (1579) .W (1578) .60 (1568 
.08 (814) .12 (813 .04 811 
,07 765) .08 (765) .02 (757 



.48 (1119) .S3 ( 
.03 (599 .28 
.03 520 .06 



113) 
598 
SIS 
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ranged from .77 for the Lift Task to .43 for the Push Task. The 
correlations between Lean Body Mass and the rPTs ranged from .74 f<^r the 
Lift Task to .44 for the Push Task. The correlations between Lift 60 
and the Physical Proficiency Tests ranged from .69 for Push-ups to .18 
for Sit-ups. The correlations between Lean Body Mass and the Physical 
Proficiency Tests ranged from .60 for the Two Mile Run to .21 for the 
Sit-ups. 

As expected, the less reliable criterion measures such « Tarry 
Task, Push Task, Sit-ups and the Two Mile Run had lower correlations 
with each predictor than the other criterion measures, i.e., Lift Task, 
Torque Task, and Push-ups (Table 6). Similarly, the validity coeffi- 
cients between the criterion and predictor variables, for the men and 
women separately, were lower when the criterion measures were less reli- 
able. 

The correlations among the predictors and the criterion measures 
were smaller for the subsamples of men and women when compared to the 
total group. The decrease in validity coefficients when derived sepa- 
rately for men and women has been reported by others (Robertson, 
1982). The distributions for men and women were less linear than when 
these two samples were combined. A reason for this was that test and 
cr.ter, jn sto* .> were located at nearly opposite ends of the scatter 
plots for men (high) and for women .(low). There was only some overlap 
in the two distributions. Also, the decrease in validities may have 
been, in part, a result of statistical artifacts such as a decrease in 
reliabilities of the tests (Table 6) and the restriction in the range of 
performance on the tests for each subsample (Schmidt, Hunter, & Urry, 
1976; Schmidt & Hunter, 1978; Schmidt, Hunter & Pearlman, 1981). For 
example, the smaller validity coefficients for women may have been ^he 
result of the lower standard deviations found in the women's test 
scores. 

Three different combinatory of criterion measures were derived for 
the multiple regression analyses. All but one of the correlations among 
the GPTs and the Physical Proficiency measures were significant (p < 
.001) (Table 16). The correlations among the rpTs and the Physical 
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TABLE 16 

Correlations Among the Criterion Measures* 



Torque 
Task 



Push 
Task 



Carry 
Task 



Sit-ups 
(Post- 
Basic) 



Push-ups 
(Post- 
Bask) 



Nun 

(Post- 
Basic) 



Lift Task 
T 
H 
H 

Torque Task 
T 
N 
U 

Push Task 
T 
N 
H 

Carry Task 
T 
N 
M 

Sit-Ups (Post-Basic) 
T 
M 
M 

Push-Ups (Post-Basic) 
T 
H 
U 

Run (Post Basic) 
T 
H 

y 



.75 (976) 
.43 (484) 
.54 (492) 



.37 
.14 
.22 



972) 
480) 
492) 



.11 (521! 



.20 


1 AAA t 

(994) 


.59 


(994] 


.54 I 


985) 


.11 


(512) 


.11 


(512] 


.03 1 


509) 


-.00 


(4B2) 


.03 


(482) 


.04 (476) 


.17 


(932) 


.54 


(932) 


1 .48 | 


i923) 


.04 


470 


.13 


470! 


1 .03 1 


467) 


.03 


(462) 


.02 


(462) 


-.02 1 


456) 


.03 


(963) 


.28 


(983! 


1 .33 I 


V 

1974) 


-.08 


(505 


.00 


€505; 


1 -.01 I 


5C2 


-.06 


(478) 


-.11 


(478! 


1 .04 (472 


,11 


(988)' 


.37 


1988] 


1 .41 


1979 


-.01 


507) 


-.04 


(507) .10 


504 


.01 


(481) 


-.00 


(481) .08 


(475 






.38 (15781 


.29 (1567 






.26 


813 


.23 


[812 






.41 


(765! 


.13 


[755 



.66 (1565) 
.29 810 
.22 755 



•Sample size in parenthesis. Note: T » Total Saiple f H • Hen's Sample, U • town's Suplt 
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Proficiency Tests ranged from «03 to .75 (Table 16), These moderate 
correlations indicated that the criterion measures were not excessively 
redundant. Therefore additive models were used in the analysis. The 
three combinations of criteria were: 

• Criterion 1: Lift Task, Carry Task, Push Task, and Torque 
Task (CPTs). 

• Criterion 2: Push-ups, Sit-ups and Two Mile Run (Physical 
Proficiency Tests). 

• Criterion 3: Lift Task, Carry Task, Push Task, Torque 
Task, Push-ups, Sit-ups, and Two Mile Run (CPTs and Phy- 
sical Proficiency Tests) 

Using the different criterion combinations three sets of repression 
analyses were performed. Standardized variables were used. Appendix T 
presents correlations among the three criterion combinations. The first 
analysis, Criterion 1, related the four CPTs (Lift Task, Tarry 7*sk, 
Push Task, and Torque Task) measures to five of the six MEPSCAT 
predictors (LBM, Lift 60, Lift 70, Upright Pull, and Handgrip)- The Max 
VO2 was eliminated from the analysis because there were no criterion 
measures of aerobic capacity. The second analysis, Criterion 2, related 
the three Physical Proficiency tests (Push-ups, Sit-i;ps, and Two Mile 
Run) to all the MEPSCAT predictors (strength measures and Max VH^). The 
third analysis, Criterion 3, used a composite of the CPTs and Physical 
Proficiency Tests as the criteria and all of the MEPSCAT predictors. A 
forward stepwise multiple regression was used in all of these analyses. 

The results of the multiple regression analysis are summarized in 
Table 17. The MEPSCAT predictors that entered the equation for Crite- 
rion 1 were Lift 60, LBM, and Upright Pull. Lift 60 accounted for 67% 
of the variance. Although the LBM and Upright Pull added significantly 
(p<.01) to the prediction, their contribution was only 3% and IX re- 
spectively. The multiple correlation for Criterion 1 was .84{F(1,953) 
* 30.67, p <.01h The following prediction equation was obtained (using 
unstandardized beta weights). 

Equation 2: Predicted Criterion = .05956 (Lift 60) + .09145 

(Lean Body Mass) + .02236 (Upright Pull) - 9.72906 
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TABLE 17 



Results of Stepwise Multiple Regression Comparing 
Different Predictor and Criterion Combinations 

(Total Sample) 



Predictor Multiple Chines 

Criterion Combinations N Combinations R R 2 In R J 



Criterion 1 

Lift Task 
Push Task 
Carry Task 
Torque Task 



Criterion 2 

Slt-ups 
Push-ups 
2 Mile Run 



Criterion 3 

lift Height 
Push Work 
Carry Work 
Torque, 
2 Nile Run 
Slt-ups 
Push-ups 



9S9 Lift 60 

Lean Body Mass 
Upright Pull 



1,103 



644 



Lift 72 

Predicted V0 2 Max 
Lean Body Mass 
Handgrip 
Lift 60 



Lift 72 
Handgrip 

Predicted V0 2 Max 
Lift 60 
Upright Pull 



.8i90S 

lUf JV* 


.67086 


.67085** 


.83786 


.70201 


.03116" 


.84337 


.71128 


.00927** 


.67294 


.45285 


.45285** 


.70109 


.49152 


.03868** 


.70348 


.49488 


.00336** 


.70799 


.50125 


.00636** 


.71017 


.50434 


.00310" 


.84995 


.72241 


.72241** 


.86026 


.74005 


.01764** 


.86644 


.74899 


.00894" 


.86790 


• .75324 


.0042*" 


.86935 


.75577 


.00253" 



'Correlated tilth all MEPSCAT Predictors except VOjMax, 



* p <.05 
•* p 7.01 
**• p ".001 
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The second analysis* predicting Criterion 2, yielded a group of 
different predictors with a' lower multiple correlation (Table 17), The 
tests that entered the solution for Criterion 2 were Lift 72, Max VOp, 
LBM, Handgrip, and Lift 60. As with Criterion 1, the first predictor. 
Lift 72, accounted for the majority of the variance (45*) with the 
remaining predictors adding from 4X to 0.3X. The multiple correlation 
for Criterion 2 was .71 {F(l,096) * 6.86, p<.01L The following pre- 
diction equation was obtained: 

Equation 3: Criterion * .04640 (Lift 72) 4 .05836 (Max vn ? ) 
- .04848 (LBM) * .03265 (Handgrip) ♦ .04135 
(Lift 60) - 4.89589 

The third analysis combined the measures in Criterior; 1 and 2 and 
resulted in a multiple correlation of . 87 { F (1,637) * 6.33, (p < .01 )) 
(Table 17). The order of the predictors w c s Lift 72, Handgrip, Max 
Lift 60, and Upright Pull. The first predictor Lift 72, accounted for 
the greater percentage of the variance (i.e., 72%), and the remaininq 
predictors added 2% to 0.34. 

Equation 4: Criterion = .07652 (Lift 72) 4 .06918 (Handgrip) 

4 .06123 (Max VOo) ♦ .08057 Lift 60) + .01966 (Upriqht Pull) - 
13.81313 

An important question in multiple regression was how well the 
sample-based regression weights perform when applied to a second sample 
or to the population. Typically the regression equation will not be as 
accurate for the population because the weiqhts are optimally calculated 
for the sample data. The difference between the sample multiple P and 
the expected multiple R, when the weights are applied to the population, 
is termed shrinkage. A shrinkage formula (Kerlinger & Pedha/ur, 1973) 
was applied to the regression results of the three criteria. The 
following corrected validity coefficients were computed: Criterion 1, P 
« .84, Criterion 2, R * .71, and Criterion 3, R « .87. These were 
essentially the same as the uncorrected Rs. 
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fairnes s Analysis 

To determine whether the*fft*edictor tests were fair to both sexes a 
moderated multiple regression or differential predictor strategy was 
employed. It examined statistically whether the regression equations 
for the gender subgroup differed significantly fron the overall single 
regression equation (Bartlett, Bobko, Hosier, I Hannan, 1978; Ker linger 
& Pedhazur, 1973), The procedure involved a sequential examination o* 
correlation coefficients, means, and standard deviations. The first 
step involved testing for significant, differences in subgroup y- 
intercepts. If the y~intercepts of the regression lines differed, it 
was concluded that the Subgroup differed on the test and/or the crite- 
rion means. Th% second step was a test for differential slopes in the 
subgroup prediction hyperplanes. If significant differences in the 
slopes of the subgroup were found, they were* attr i buted to several 
possible variations in subgroup test and/or criterion variances, inter- 
test correlations within subgroups, or test-criterion relationships* 

The results .of the analyses are presented in Table 18. Criterion 1 
was found to have a significant intercept diff erence { F(l ,947) = 9,80, 
p<:.01} f the men's y~intercept being -8.38 and the women's -9.09. The 
slopes were not significantly different. 

Since women as a group performed at a lower level on the physical 
ability tests than men f we examined more closely the differential effect 
on women from using a general equation versus an equation based on 
females only. 

Separate degression equations were calculated for women in order to 
determine the difference between the prediction score for the total and 
J.he female sample.. The mean test score for the women's sample was used 
in each equation. The separate women's prediction equation is presented 
below. i • ' 

Equation 5: Criterion * ,06?27 (Lift 60) ♦ .06019 (IBM) 
+ .01906 (Upright Pull) - 8.?7?86 
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TABLE 18 

Test of Differential Prediction for Men and Women 
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When the women's test means were used in the general equation (Equation 
2), the mean predicted score for females was -2.23. When the same test 
means were inserted into the women's equation (Equation 5) % the pre- 
dicted mean criterion score was -2.32. In other words, the general 
regression equation computed for the total sample yielded almost the 
same predicted scores for the subgroup as did the regression equation 
calculated specifically for the women. Therefore, the general equation 
would overpredict only slightly criterion performance levels of women 
who score within the range of 2.5 standard deviations below the mean. 

Similar results for gender subgroups were found for Criterion ? . 
The men's y-intercept of 1.00 and the women's -1.48 were significantly 
different {F(l,089) * 106.56, p<.01). The slope was also significantly 
different { F (6 % 1089 ) = 4.05, p<.01K Owing to these differences, 
separate regression equations were calculated for the women Test means 
*or the women were used in the general regression equation (Equation 3) 
for Criterion 2 and in the separate women's equation (Equation 6). 

Equation 6: Criterion ■ .08632 (Lift 7?) - .08983 (LBM) 
+ .041830 (Handgrip) - 1.22406. 

These calculations resulted in a predicted mean criterion score of -1.48 
for the general regression equation and -2.94 for the women's reqression 
equation, indicating that the general regression equation overpreclicted 
the performance of female soldiers. 

When the differential prediction was tested in Criterion 3, siq- 
nificant intercept differences {F(l,630) * 61.47, p <.01) were found. 
The men f s y-intercept was -6.62 and the women's was -10.00. However, 
there was no slope difference. To compare the women on the general 
regression equation (Equation 4) for Criterion 3 and on the women's 
equation (Equation 7), the women's test means were once again used in 
each equation. 

Equation 7: Criterion * .14578 (Lift 60) + .07860 (Handgrip) 
- .07331 (LBM) - 7.36679 
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The results of these calculations yielded a predicted criterion score of 
8.82 for the general regression equation and -3.85 for the women's 

equation. 

- -|n itmrnarize. there was some evidence of differential prediction 
for men and women, especially in Criterion 2. The general equation for 
Criterion 3 would be most advantageous to the women, while the equation 
based on Criterion 1 showed the least amount of differential prediction. 

Appendix J includes the regression equation for the male sample 
when using the three criteria. 

Differences in Validity When Comparing Men and Women 

As mentioned earlier there were differences in the bivariate corre- 
lations when comparing the total sample with the male and ferna^ sub- 
samples (Table 15). For example, the Lift 60 and the Lift Task yielded 
correlations of .77, .43, and .35 for total sample and men and women 
subsamples, respectively. Similarly, LB" and Carry Task yielded corre- 
lations of .50, .24, and .09 for the total sample and men and women 
subsamples, respectively. In comparing men and women, differences in 
validity coefficients have been reported by others (Arnold, Rauschen- 
berger, Soubel, & Guion, 1982; Robertson, 1982; McDaniel, Skandis, & 
Vadole, 1983). Separate multiple regression analyses were computed for 
men and women in order to further explore differences in validities 
found in the present research. As expected, the results demonstrated 
that there was evidence of differences in the size of the validity 
coefficients which were derived for men and women subsamples. Criterion 
combinations 1 and 3 yielded the largest differences in multiple corre- 
lations based on male and female subsamples. The first criterion had 
multiple correlations for men of .59 (p< .001) and for women .48 (p< 
.001), while the third criterion combination produced correlations for 
men of .52 (p<.001) and for women ,38 -(p < .001). In contrast, Crite- 
rion 2 yielded almost no difference, but the correlations were much 
smaller than the correlations from criterion combinations 1 and 2 (i.e., 
men's R ■ .28; women's R * .27, p< .001). 

In conclusion, these results provided additional support for the 
use of Criterion 1 because it had the largest validities when derived 
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separately for men and women. It should, however, be emphasized thot 
Tho AM'i*l difference in the correlations was probably a result of 
st : ,t u a 1 artifacts associated with sample differences (Abrahams & 
A!f, 197?; Trattner & O'Lea^y, 1980; Schmidt et al., 1976; Schmidt I 
Hunter, ] 978 ; Schmidt, et al., 1981). There were, for example, siqm- \ 
Meant differences in predictor and criterion variance and the reli- 
abilities varied between the men and women subs amp les . Consequently, 
tru- r» ilts which involved analysis of differences in validity between 
men and women should be interpreted with some skepticism. In fa<"t, 
sm<e the purpose of the research was to validate a gender-free, pre- 
diction alqnr'ithm, the earlier analysis which examined differential 
prediction was considered a more appropriate strategy for deterri n i nq 
th» j^|)-ict of gender on test validity. 

' "r..,-i '/,f| Afi.oncj ,lnb Categor ies 

Ar itteuipt was made to determ. ine if there/ werf- any differ em. is 
p»-r ''.••rr'iano*' nri the MFPSCAT as a function of the job categories sn!':ie»~' 

>e. signed (i.e., Very Heavy, Heavy, Moderately Heavy, V<-! Kr , 
! -ont :. T he r,. suits for the MFPSCA7 presented in Table 19 su^- 1 ,!'-: 
t> *t thi.-rf wvre significant differences in per f online e across 
f at. e']*.r i es . Scldiers assigned to increasingly mnr ■ denuding MO'. t*-nd» 
t-': h.we higher ^ ores dm the MEPSCAT than those assigned to t h».- tecs 
de. ,? -ar d tmi om-s. This difference was not apparent when the analysis 
compared persons assigned to Int.' three most demand i nq categories with 
soldiers assigned to the Moderate and L i qht /Sedent ary categories. Thcs* 
d i f f f-renu-s seemed to hold true for men and women subsamples ( Tables ?{ 
arid ? 1 ) . Hn^ever, comparisons for some jot> categories were based on 
small samples, especially for women. There wore relatively more wo'v-n 
assigned to the lighter MOS categories (Table ??). Consequently, Uk- 
confounding of the MOS categorization with gender made it difficult; t" 
determine the actual causes of the observed differences in physical 
performance when comparing MOS categories. 

M [ PS C AT_ P r_ e dj c 1 0 r s and Sc a t t_er IP l_o ts 

The results indicated that Lift 60 should be considered by the An 
because it accounted for 67% of the variance in criterion performance. 
Although second and third predictors were found to be significant (i.e 
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Differences In Pre-Basic MEPSCAT Scores Between the Physical Demand Levels of MOS 

(Total Sample) 
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TABLE 20 

Differences tn Pre-Bisk HCPSCAT Scores Between the Physical Demand Levels of HOS 

(Hale Sample) 
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;ii 21 

Differences in Pre-Basic NtftiAi scores Between the Physical Demand Levels of MOS 

(Female Sample) 
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MEPSCAT and CPT Samples Broken into the Physical Demand Levels of txaminees 
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Lean Body Mass and Upright Pull), they accounted for only 3% and 1% of 
the variance in criterion performance, respectively. The costs in 
administration of these tests will most likely be greater than the 
H^nefits derived f accounting for the small amount of additional 

i ;v 1 ant* . 

Scatterplots we e constructed to examine the relationships between 
f predictor Lift 60 and Criterion 1 (Appendix K). These scatter plots 
were trdVt : <le howed the distribution of test scores 

for the total sample as a funci , * *evels of criterion 

performance (Table 23). The scores on the prei^ctor were separated into 
10 1b. increments. This data is presented separately for men and women 
in Tables 24 and 25. The numbers in the cells represent the percentage 
of soldiers who obtained a particular score on the criterion measure as 
a function of a specific score on the predictor. The Lift 60 predictor 
accounted for 26* of the variance in the criterion for men, and 17* for 
women. 
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TABLE 23 



Percentage of Individuals who Achieved Specific Levels on the CPTs as a 
Function of Scores on the Lift $0 for the lotal Group (n * 959)* 
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TABLE 24 



Criterion 1 

lift Task 
Push Task 
Carry Task 
Torque Task 



Percentage of Individuals who Achieved Specific Levels on the CPTs as a 
Function of Scores on the Lift 60 for Hen (n * 476)* 
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TABLE 25 



Percentage of Individuals who Achieved Specific Levels on the CPTs as a 
Function of Scores on the Lift 60 for Women (n « 483)* 
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DISCUSSION 



The criterion-related validation, which employed a predictive 
design, involved the administration of a batte-y of predictor tests 
(MFPICAT) to a sample of 1,003 women and 980 men prior to entering Basu 
Training. Criterion measures which represented physical proficiency i r 
Basic Training (i.e., physical proficiency test, sick caM, profiles, 
and separation data) as well as on the job were .o-related with scopes 
or t he HE&SfAT. Out of the total sample of 983 per sens, 9M soldiery 
took t'-t Criterion Performance Task (fPTs) which measured the indi- 
vidual's ability to perform the most ir nn» t a- 1 phvsical activities m 
p^vsically demanding Army jobs--Lift, Carry, Push, and Torque. 
w r. rt administered after the soldiers completed A Tt i u«,t p'io- to h. to 
ass ' qned to a field unit . 

lots research found that most o< the tests in *he *FP' ' w*>m- 
predictive of criteria which were fou-.d to be reliable measures o f 
soldiers' ability to per f i."fr effectively the physically demanding tas*«. 
common to Army jobs. Although the size of the validity coefficient-, 
varied with the composite criterion used, the variance in criterion 
pf foTOance accounted for by the test battery was more than 70 pe-ce". 

The regression equation which was based upon the four (?'▼«, 
Criterion 1) and three predictors (Lift 60, LB", and Hpriqht hM| 
considered most effective because it yielded high validity (i.e., r ' : 
.84) and was considered to be fair for the male and female suhsa-; -U ■ . 
In contrast to the ether criterion combinations, it had the least 
differential prediction when comparing men and women. There were ■ n 
slope differences and only slight intercept differences which suqonstcd 
some overprediction for women. When comparing the total sample with the 
m d le and female subq-oups, the sizes of the bivariate and the muMip'e 
correlations were different. These types of differences in -validities 
between men and women have been reported by others Robert son, 19P?; 
Mchamel, et al., 1983), but research evidence has suqqested that th«»,< 
diffcrenWs might be partly attributed to sample differences in 
variance, reliability, means, and distributions 0 f the predictors and 
criteria, for example, restriction in range and decreased reliability 
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for the female suhsample may have contributed to the lower validity 
coefficients (Abrahams I A1f, 197?; Trattner I Q'Le/fry f 1980; Sch~.i<?t et 
aK, 1976; Schmidt ft Hunter, 1978; Schmidt et al„, 1981). Several 
studies have attributed differences in the size of the validity 
CDf'M u ients as a function of qe''de% to subgroup differences in sa^:, 1 *- 
sl/e, variance, and reliability, The,- also demonstrated that the us* 1 r/ 
a cc>mr •*. r regression hnf- would result - r - only slight bias aqainst m^ 
(Arnold et al, 1992; Cooper et al. t 1 9P ? } . Like the present reseat, 
the ^'j t **'•" • c r ' r c "Nded that the recession e^'^f io^ ( which was rW i v*""* 
u'. t Kf. t."tal sample, cc- ;ld be used rajc* b'as. 

">*.r f > ' e t h r e f J Mf P r ' AT tests wrirh^c*'*'* out a r , siqr^ficart prr*- 
4 *• ••• o f w f :.h the first one accounted .for most o 4 " the variance, T>> f- 
l i f | f . - ^ r r ■ r, t e d f o r fi 1% o f t h e v a r y ar c e in c r i t e r i o n . pe r * o r t * r r _ , " h <• ■ 
*j.r-r.A £ T% a tMrd significant tests, Lean Ro1y M ass and the Mprin V4 r> /' 1 , 
a jf * f rjr only a sn^ai] amo ; n - r * a^d-ti^al v^ianrp, 

T h f . p r- f . r. ( p rt f i n d < n q a p p e £ red t r s u p p n v t p r e v i o u s r e s <*'■ a r h w * r h 
h ( M> beer conducted by the Torre ann the Navy ( M cHar. ^e 1 et. aK, 1 Qr °; 
P' '-rtson f 19R?;). The results w'^e cor.sistent across the- studips ir= 
tr.^t thr- validity coef f i r ie r ts an* the scatterp 1 ots we r e similar T nry 
a!s'» fo^-nd tMt the v ^ 1 > c3 i t y correlations b. ; r,H on the me r a^d wo mf ^ 
su^sa^p'es w»- r e smaller than thr vabf/ty correlations which w^t f r n-- 1 
o ri the total sample. 

The prev-rt research finding that a single predictor accounts fn* 
mcst of the criterion variance seems to support the belief in a q^m! 
sfe^qth factor. Fc example, Arnold et al. (19R?) found that one test 
(i.e., arrr dynamometer) could serve as a) valid selector in steelwKk pr 
jobs. This finding is apparently inconsistent with the factorial 
comple-Hy o f strength as identified by Fleishman M964 ) and the 
physiological independence of muscle groups in different parts n** the 
body, Arnold et al. (198?) conclude that various kinds of physical 
strength are sufficiently interrelated to allow the identification p f a 
general strength construct- However, the issue of factorial complexity 
is still unresolved. For example, Cooper at al, (19R?) retained all 
four significant predictors even though they added only small amounts n # 
variance. They believed that because the job analysis had indicated 



68 



that a broad range of physical abilities was required by jobs 1n the 
electric power industry, predictors such as Equilibrium and Flexibility 
should also be in the final test battery. Also, the factor analytic 
research has demonstrated that human physical performance 1s a 
i«u in faceted ab lity domain (Fleishman, 1%4; M yP rs, Gebhardt, Ou^r, I 
Flenh^an, 1983). 

Examination of the medical data indicated that the sick calls a^d 
prrf-les were primarily related to the m.-sujleskeletal system. Wo^r 
d-d not receive a greater percentage of sick calls than men, but did 
a- count, for ?0* more days on profile. The correlations between the 
level of physical capacity as determined by the Kn> r -rt T and 'reaueocy rd 
sui. calls, number of days on profile and attrition were usually s^q- 
n-fuant, but very low. For example, in tortrast to pre-Rask and p-«t. 
Bas'c, the post-AIT admir istrat ions of the Mfpr.r.AT yielded sma'l but 
si'30 ; ficant correlations with number o f days on profile which were 
related to the musculoskeletal system It seems likely that being on 
profile during Basic Training may have produced a decrease in physical 
capa-ity, which increased the correlations between MFPSCA* scopes and 
number of days on profile. No significant relationships between the 
KfPVAT and separation data (i.e., medical discharge, AR-635, recycle' 
were found, but tnere was some uncertainty about the accuracy of the 
attrition data. It was, for example, not always dear why the sol die--. 
left the Army. The data provided to us were often incomplete and th* 
spe- ific reason given for a medical discharge was not always avail- 
able. Consequently, the medical and separation data were not user* m 
evaluating the validity of the MFPSFAT. 

As mentioned previously, the present research effort found that 
tests in the MEP SCAT were highly predictive of performance of tasks in 
physically demanding Army jobs. Although much work has been 
accomplished which appears to confirm the Air Force's and the Navy's 
research findings, there is a need to carry out additional research. / 
limitation of the research accomplished to date is the difficulty in 
setting assignment scores for the predictor test. This stems from 
problems in translating actual task requirements of particular MOS inl 
specific levels of performance on the criterion measures. 
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follow the model used by Arnold et al. (1982) who found that the savings 
of using a valid strength test 1n the steel industry to be $9 million 
each year. 
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APPENDIX A 
Example of the J ob Analysis Results 




PROPOSED FORMAT 
CMF 55 
AMMUNITION SPECIALIST 
tlOS 55B 
Sunnary 

Supervises, performs, or assists in ammunition storage, receipt issue, stock 
control, accounting and maintenance operations 



Duties 



MOSC55B10 
M0SC55B20 
MOSC55B30 



M0SC55B40 



Assists in receipt, issue and maintenance of ammunition components 
and explosi ves 

Receives, stores, issues and transports, conventional and special 
arnunition conponents and explosives 

Supervises 55B10 and 55B20 duties, with additional supervisory 
functions for receipt, storage, issue and transportation of con- 
tainers, rockets, chemical and non-nuclear special arnunition. 
Supervises the establ ishnent and maintenance of ammunition stock 
control records . 

Supervises arnunition storage platoon receipt, storage and issue 
operations, Supervises stock control and accounting operations. 
Supervises non-nuclear arnunition maintenance operations. 



TASKS 



1. Loads, unloads, stacks and stores armuni- 
tion suppl ies. 

2. Stores explosives aH all types of ammuni- 
tion, including guided missiles, using 
materials handling equipment in magazines, 
warehouses and open storage areas. 

3. Prepares arnunition for shipment on all 
types of transportation and performs nec- 
cessary bracing and staying of loads. 

4. Inventories arnunition in storage and 
issues arnunition supplies. 

5. Assists in upkeep of operations area and 
facilities. 

6. Performs organizational maintenance opera- 
tions involving removing rust and 
corrosion, package repair and painting 
and marking, using equipment such as 
buffers, b rushers and strapping machines. 



55B10 



X 

X 



X 
X 
X 



5SB20 



X 
X 



X 
X 
X 



55B30 



55640 
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TASKS 


55B10 


55B20 


55B30 


55C40 


/, r^rlOnub OIiGCl 5Uppuri 1 Id I n led all Lc TlUlC- 

tions to include replacement of fuzes, 
performance of electrical checks and 
provision of assistance to missile 
maintenance personnel. 


y 

A 


Y 


I 

i 




8, Assists in ammunition serviceability 
inspect! ons . 


X 


X 






0. Lmploys and performs preventive main- 
tenanace on mechanics' common handtools 
and power tools and specialized 
ammunition maintenance tools. 


X 


X 






1U. Identifies ammunition by types and 
p n y j i l a i c n a r a c te r i s i i cs . 


X 


X 






11 1 t i 1 "i 7 n f fin-inf i f i/ /i i c t Anro t ,"i h 1 PC 
|l, i ; L 1 1 \ Zv. * LjU O fl t 1 ty U 1 b L u 1 1 L L LtlU 1 c^) . 


Y 


x 






12. Determines correct item description, 
national stock number markings and 
oiner bLorage u aid. 


X 


X 






13. Posts records and documents. 


X 


X 






14. Operate', m, aerials handling equipment. 


X 


X 






t'j. Pucks, packages, crates, stencils, 
weighs and bands ammunition for ship- 
ment or storage. 


X 


v 

X 






1G. Prepare 0 loads using webbing slings, con- 
tainers, platforms, skid boards and 
rinci 1 lary hardware. 


X 


X 







A-7 



ERIC 



PHYSICAL DEflANDS ANALYSIS WORKSHEET 
Q1F 55 



HQS 55B1Q LEVEL 1 DATE Feb 82 PAGE 3 OF 21 

I. DUTIES 

Assists 1n receipt, storage, issue, and maintenance of ammunition 
components and explosives. 

II. TASK SUMMARY 



Inventory ammunition to determine location and quantity. 



III. CRITICAL TASK ELEMENT 


IV. CRITICAL PERFORMANCE MEASURE 


Climbs stacks of ammunition 
to gain access to stocks. 


Climb/ descend, stand, reach, 
push/pull. 



V. ANALYSIS 



~A 1 


B 


C 


D 


E 


F 


G 


FACTOR 


LOAO 


HHR7 

DISTANCE 


VFRTI CAL 
DISTANCE 


WORK RATE /PERFORMANCE 


PHIS D. CATEGORY 


HQS FREQ. 


STANDARD 


S 


L 


M 


H 


VM 


HP 


0 


F 


c 


1. LIFT/LOWER 




























2. CARRY 




























3. PUSH 


120 lb 


2 ft 




Push iters to gain 
access. 
















X 




4. PULL 


120 lb 


2 ft 




Pull Itens to gain 
access. 
















X 




5. LOAD BEAR 






\ 






















6. WALK/MARCH 




























7. CLIMB/ 
DESCEND 






0 ft 


Climb/ descend stacks 
to observe narking. 
















X 




8. RUN/ RUSH 




























9, SWIM/DIVE 




























10. DIG 




























11. CRAUL 

1 





























A-3 

















FACTOR 


LOAD 


»CRZ. 
DISTANCE 


VERTICAL 
DISTANCE 


WORK RATE /PERFORMANCE 
STAflUARU 


PHYS 0, CATEGORY 


fOS FREQ. 


5 


I 


It 


H 


MfH 


NP 


0 


r 




\2. Throw 




























13. HANXC 




























14. FINGER 




















































































17. RECUNf 




























18. Rl ACM 




3 ft 


3 ft 


Re*ch to retrieve 
*i^r>un 1 1 io:i itews. 
















X 




19. STAND 








SUys on feet and 
coints «nrnun 1 1 1 on 
















X 
































?1 (AfiL 




























22. CROUCH 





























VI. EXPLANATION/COMMENT - PHYSICAL DEMAND FACTORS 
Climbs stacks of ammunition at storage locations to see markings en 
arririLinition and containers. Reaches into storage bins to remove items. 
Stands for prolonged periods of time up to 2 hours without sitting. 
Push/pull items to enable identification for inventory purposes. This 
task is done as a group task. Calculations arc based on 105rrcn HE 2 per 
box, total weight of 120 lbs. 



VII. PHYSICAL DEMANDS RATINGS 
(FOR USE BY TRAINING AND DOCTRINE COMMAND) 



SEDENTARY LIGHT MEDIUM HEAV/ VERY HEAVY 



_ 












































_J_. 




■5 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


72 















































VII. PHYSICAL CAPACITY MEASURES FOR MOS QUALIFICATION 
(FOR USE- BY US ARMY RESEARCH INSTITUTE FOR ENVIRONMENTAL MEDICINE) 
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DEPARTMENT OF THE ARMY 
Office of the Deputy Chief of Staff for Personnel 
Washington, DC 20310 



Reply to 
Attention of 



DAPE-ZAW 



25 March 1982 



SUBJECT: MOS Physical Demands Analysis (MOS 55B10, Ammunition 



1. Reference updated TRADOC Pamphlet, "Assessing the Physical Demands 
and Di rect„£ombat Probability of US Army Organizations, MOS, and 
Duty Positions." 

2. Your physical demands analysis for MOS 55B10 has been reviewed. 
Based on this review, the physical requirements you/identified 
place this MOS in the category shown below for the reasons 
indicated. 



Specialist) 



TO: 




/ 



PHYSICAL 

DEMANDS 

CATEGORY 



PHYSICAL DEMANDS 
CLASSIFICATION 
CRITERION 



RATIONALE FOR 
PHYSICAL DEMANDS 
CLASSIFICATION 



Very Heavy 
Lifting 
Lowering 
Pushing 
Pulling 
Carrying 
Handling 



Lift over 100 pounds 
with frequent lifting 
of SO pounds 



Soldier required to lift 
up to 100 Bounds with 
frequent lifting or constant 
lifting of weights up to - 
72. pounds. The cumulative 
and sustained n«ture of ^ 
this work requires that x 
MOS be classified Very 
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Frequencies of Occurrence of Lifting Tasks by Weight and Category of HOS 



P 



HQS according to the Level of Physical Demands 



Height Range 
TPounds) 



T 



Ver y Heavy 
Frequently Occasionally 



Heavy 

J^auentlx Occasionally 



Moderately Heavy 
Frequently Occasionally 



0- 30 
31- 50 
51- 70 
71- 90 
,91-110 
111-130 
131-150 

: 1 SI- 1 70 
171-190 

^ 191-210 
211-230 
231-250 
300+ 



HeightUft 

1-2 
3 
4 
5 

6-8 

9+ 



13 


11 


55 


38 


46 


38 


36 


58 


35 


59 


10 


23 


11 


16 


1 


11 


1 


5 


mm 


3 


mm 




L 


mm 




4 



Very H vy. 
Frequently' Occasionally 



24 
121 
3j 
17 
12 
3 



32 
139 
46 
28 
16 
5 



3 

10 
9 
3 

2 



4 

20 
13 
20 
15 
3 
1 



20 
25 
3 

.2 



Heavy 

Frequentirnfccasionally 



3 

13 
6 
6 



6 
41 
16 
5 
7 
1 



19 
35 
45 
34 
5 
1 
1 



Moderately Heavy 
Frequently Occasionally 



11 
31 
6 
2 



17 
86 
21 
10 
6 
1 



distance and Height Carried In MOS with Very Heavy Physical Demands* 



Weight Carr1ed/(Pounds) 





0-30 


31-50 


51-70 


71-90 


91-110 


111-130 


131-150 


151-170 


171-190 


191-210 


distance 
(yards) 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


1- )/ 


2 


2 


25 


23 


17 


24 


15 


29 


32 


29 


7 


15 


4 


ii 


mm 


5 


mm 


i 


mm 


4 


18- 33 


4 


0 


8 


7 


10 


3 


4 


7 


4 


6 


1 


mm 


2 


mm 


mm 


2 


mm 


i 


mm 


mm 


34-50 


• * 


1 


mm 


mm 


mm 


2 


** 


2 


mm 


2 




2 


mm 


mm 


mm 


mm 


i 


mm 


mm 


mm 


SI- 67 


mm 


** 


2 


i 


3 


1 


mm 


1 


l 


I 


1 














2 


mm 


mm 














68-200 


2 


1 


7 


l 


4 




4 


1 


, mm 


5 


mm 


1 


































201-440 


2 


1 


2 








1 


1 




















1 


mm 


mm 


























441-880 








i 








1 












\ 


















































881+ 


1 


4 


5 


l 


3 


5 


1 




i 














4 































* Cell entries Indicate frequency, 

i 

F « Frequently 
0 » Occasionally 



Distance and Weights Carried in MOS with Heavy Physical Demands* 



Weight Carried/ (Pounds) 



/ m 


0-30 


31-50 


51-70 


71-90 


91-110 


111-130 


131- 


150 


151-170 


171- 


190 


191- 


210 


Distance 
(Yards) 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 

v ■ 


r 

r 


0 


F 


0 


F 


0 


1- 1/ 


1 


1 


5 


10 


4 


8 


2 


11 


1 


11 




2 


















• • 


















18- J3 


mm 


1 


mm 


1 


-- 


2 


1 


1 






f 






i 

1 














34- 50 








2 




1 




1 


























mm 




mm 


mm 


mm 


























51- 67 
























































. 


























68-200 






2 






1 






1 




























mm 


mm 


mm 


mm 
























201-440 




1 




1 


1 






1 


























mm 


mm 


• «• 


mm 














* 












441-880 


mm 


mm 


mm 


mm 


mm 


mm 




mm 


mm 










mm 


mm 












881+ 


mm 


1 


mm 


1 


mm 


1 












« _ 



















:,;> Cell entries Indicate frequency. 
> « Frequently 
0*« Occasionally 



Distance and Weights Carried in MOS with Moderately Heavy Physical Demands* 



Weight Carried/ (Pounds) 





0-30 


31-50 


51-70 


71-90 


91-110 


111-130 


131-150 


151-170 


171-190 


191-210 


Distance 
(Yard*) 


F 


0 


r 

F 


0 


** 

F 


0 


F 


0 


F 


0 


F 


0 


m 

F 


0 


F 


0 


F 


0 


F 


0 


1- 17 

* 


— i 

5 


11 


6 


21 


tL m 


26 


1 


- 

17 


mm 


3 










































18- 33 


2 


5 


1 


6 


1 


6 


mm 


2 


















































34- 50 


mm 


1 


mm 


1 


































































51- 67 




mm 


mm 






1 


mm 


i 


















































68-200 


Y 


mm 


i 


3 


mm 


4 


mm 


i 
























V 


























201-440 


mm 


l 










































































441-880 


9 


1 


t m 


mm 


mm 


1 


























































881* 












1 

































































\ 



* Cell entries indicate frequency. 
F 8 Frequently 
0' 8 Occasionally 

!.;.-. ■ f i ' 10 ^ 

; eric 



Distances and Heights Pushed In MOS tilth Very Heavy Physical Demands* 



Height Pushed (Pounds) 





0-30 


31-50 


51-70 


71-90 


91-110 


111-130 


31-150 


51-170 


"7~~ 

71-190 


91- 


210 


211- 


261 


262- 


311 


312- 


361 


362- 


411 


411 


] 

H 


OUUnce 
(Yards) 


F 


0 


F 


0 


F 


0 


f 


0 


f 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


r 


0 


O* 8 


1 


• 


2 


3 


2 


3 


3 


7 


5 


7 


• 


1 


• 


2 


1 


1 


• 


• 


1 


1 


* 


3 


• 


1 


• 


a' 




' a 


i 


f 


M7 


■ 


m 


« 


* 


1 




• 




1 


a 


• 


• 




• 


• 


• 


• 


• 


• 


• 


• 






a 


a 


a 


# 


m 


a 




1ft- 33 


• 


a 


• 


• 


a 


• 






• 


a 


* 


* 


• 


■ 


■ 


m 


• 


• 


• 


• 


1 


• 


a 


• 


a 


•> 


* 


'a 


J 


#, 


34- SO 


• 


■ 


■ 


■ - 


• 


1 


• 




• 


# 


• 


• 


* 


* 


• 


• 


• 


* 


* 




• 


• 


a 


a 


a 


a 1 


• 


* - 




|; 


51-67 


• 


* 


• 


m 


• 


• 


* 






1 


* 


• 


a 


• 


* 


■ 


* 


• 


* 


* 


a 


• 


a 




a 


• 


■ a 


m 


"•{■ 


•j 


68-200 


■ 


* 


• 


• 


■ 


• 


■ 




■ 


• 


• 


• 


• 


• 


* 




■ 


• 




m 


■ 


■ 


a 


a ' 


a 




a 


m ' 


& 


1 


< 

/ 201-440 


1 


• 


• 


• 


m 


• 


* 




m 


• 


• 


m 


m 


ii 


• 


■ 


• 


a 


* 


a 




a 


a ' 


a 


2 


a 


a 


', • 






441-880 


,• 


■ 


• 


• 


m 


a 


m 


1 


a 


* 


* 


u 


» 


» 


• 


•m 


• 


a 


• 


a 


• 


a 


• 


a 


a 


• 




• 


• 


1 


881* 


m 


• 


• 


* 


• 


m 


m 


• 


• 


m 


• 


m 




* 


r , a 


a 


• 


■ 


* 


* 


a 


a 


* 


a 


a - 


a 




m 
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Distances and Weights Pushed in MOS with Heavy Physical Demands* 



Weight Pushed (Pounds) 





o.: 




31-50 


51-70 




■90 


!M10 


111-130 


131-150 


151-170 


171-190 


191-210 


211-261 


262-311 


312-361 


362-411 


«io» 


Distance 
(Kirds) 


r 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


(B 
i 


0 


F 


0 


F 


0 


F 


0 


f 


0 


0< 8 


• 


• 


1 


• 


• 


* 


1 


1 


• 


1 


* 


J 




1 


* 


1 1 


* 


• 


1. 


• 


m 


• 


• 


* 


• 


• 


• 


m 


m 


• 


M7 








































■ 






















18-33 






























































































■ 




























































































65-200 
























































































































'., 


































































88H 


















































':'( 
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I * Occasionally 
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Distances and Heights Pushed In MOS with Moderately Heavy Physical Demands* 



Weight Pushed (Pounds) 




| Cell entries are numbers, 

I " Vquency 

>■ erjc ~ 
iwroulonally 
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Distances and Weights Pulled In MOS with Very Heavy Physical Demands* 



Weigh t Pulled (Pound s) 




♦ Cell entries are numbers. 
F * Frequency 
0 s Occasionally 

ERJC , 



10G 



. -ft 



Distances and Weights Pulled In MOS with Heavy Physical Demands* 



Weight Pulled (Pounds) 





0-30 


31-50 


51-70 


71-90 


91-110 


111-130 


) 31-150 


151-170 


171-190 


191-210 


21 1-261 


262-311 


1 

312-161 


362-4)1 




ft J L - 

Distance 
(Yards) 


F 


0 


F 


0 


t 




F 


0 


F 


0 


F 


0 


F 


0 


F 


0 


F 


1 

0 


F 


0 


1 

F 


0 


F 


0 


1 

F 


0 


F 


0 


r 


0 


; 0. 8 


1 


- 


1 


m 


• 


1 


1 

i 


1 


• 


1 


* 


1 


m 


1 


■ 


m 


m 


m 


1 


o 




- 


m 


• 


* 


• 


• 


• 


m 


m 


9- 17 




























































/ ; 


18- 33 














i 


1 










\ 












• 
























! J4- 50 
























i. 






























* 


m 


m 


* 


51- 67 


m 




• 


m 




m 


m 






• 


m 


m 


\ 


• 


* 


m 


m 


m 


m 


m 


m 


• 


m 


* 


• 


• 




' • ', 


m 


m 


B8-200 




























— 


































1201-440 


m 


m 


• 




* 


m 


m 


m 


• * 






m 


m 


1 

I 

\ 




m 


m 


m ' 


m 


m 




* 

i 


w 




m 




i 




• 


m 


441-880 


' m 


m 


m 


m 


■ 


m 


m 


m ' 




• 


• 


* 


■ m 


i 

i 

m 

\ 


m 




y 

m 


m 


• 


m 


m 


1 

1 1 
■ i 

'T 

! 


m 


* 


m 






• 


• 




881* 






' m 


m 


• 


m 


m 




* 


• 


* 


m 


m 




1 ^ 




m 




• 




m 


i 

* 

( 


m 


• ■ 










• 


m 
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Distances arid Weights Pulled In MOS with Moderately Heavy Physical Demands* 



Weight Pulled (Pounds) 





0-30 


31-50 


1 

51-70 


71-90 


9M10 


111-130 


131-150 


151-170 




19T-210 


211-261 


262-311 


312-361 


362-411 




Distance 
(Yards) 


F 


0 


F 


o 


F 


o 


F 


o 


F 


0 

w 


F 


n 

V 


r 

r 


o 

V 


t 

r 


n 


F 

r 


V 


F 


fl 

V 


1 

C 

r 


ft 


r 

r 


A 

V 


r 

i 


n 

V 


t 

r 


ft 

u 


r 

F 0 


0- 8 


i 


• 


3 


3 


a 


1 


1 


3 


1 

— 


4 


m 


1 


i 


2 


m 


I 

1 


i 


i 


■ 


m 


m 




1 


1 


■ 




/ 

i m 

• 


* 




9-17 


i 

1 












■4- 












































18- 33 






























i 








\ 
















































































) . ■, 


j 
















































• 










-4- — 

1; 

'■■( ' 


6N30 






















i 
















\ 

i 

i 




















W; .' .» 

'( 

1 „ 


























































)•;•• 
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88H 
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Results of Analysis of Pull/Torque Tasks 
In Very Heavy, Heavy, Moderately Heavy Category 







Amount 


l l\J2 vUU 


* 


Torque 




Mrvc 


(Ft/lbs) 


H 


64C 


980 


VH 


. 67W 


780 


VH 


67T 


780 


VH 


63S 


750 


VH 


HE 


500 


VH 


63H 


450 


VH 


19'.; 


450 


VH 


19E 


450 


H 


24U 


435 


VH 


67U 


375 


VH 


67 X 


375 


VH 


63T 


350 


VH 


63J 


350 


VH 


63H 


350 


H 


63G 


350 


VH 


45B 


350 


VH 


45T 


350 


MH 


16C 


350 


VH 


630 


310 


VH 


12F 


280 


VH 


62J 


250 


VH 


16P 


200 


VH 


55G 


200 


VH 


62F 


175 


VH 


46N 


160 


VH 


54 C 


150 


VH 


62B 


150 


VH 


16D 


150 


VH 


67Y 


135 


MH 


35H 


120 


MH 


24Q 


100 


H 


68H 


100 


VH 


190 


100 


VH 


05C 


80 


VH 


16E 


50 


VH 


63E 


26 



\ 
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OVERVIEW OF SPACE AND EQUIPMENT REQUIREMENTS 



1. Wooden runway for Push Test. 

2. A wooden sled for the Push Test. 

3. 20 sandbags, each weighing 30 pounds. 

4. The Carry Course should 25 yards X 25 yards. 

5. Shelving standard for Lift Test. 

6. Stationary bolts, fixed to the shelving standard, for the Torque Test. 

7. Two sets of 18 specific pieces of Army Fn.Hnr.ant (Appendix A) used for 
the Lift and Carry Tests. 

A flat indoor area that is at least 30 X 35 yards. 



30 yards 



in 

t. 
<o 
>> 

in 

CO 



[Extra Sandbags 1 



PUSH TEST 



— 26 Yards 

[Txtra Sandbags 1 



© 



o 



o 



25 Yards 



EQUIPMENT AREA 



O 



CARRY TEST 
« Cones 



m 

CM 



o 



o 



o 



TORQUE TEST 



ADMINISTRATION AREA 



SHELVING 
STANDARD 



LIFT TEST 

EQUIPMENT AREA [ 
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LIFT TEST 

Purpose 

The purpc-6 of this test is to determine the heaviest weight that the 
soldier can lift and place on a shelf at chest height (I.e.. armpit level). 

Materials and Personnel Requirements 

1. Various pieces of equipment ranging in weight from 28 to 202 pounds were 
selected to represent the full range of weights lifted. These pieces of 
equipment represent the weights lifted and carried in the different demand 
categories. The equipment list is located in Appendix A. 

2. Each piece of Army Equiment must be clearly marked with its exact weight. 

3. A graduated shelving standard, constructed according to the specifications 

shown in Figure C-l provides shelf heights ranging from 40 co 70 inches, in 
6 inch increments. Use 3/4 inch plywood to construct the shelving 
standard. 

4. Mark the height of each shelf clearly on the side used for the Lift Test. 

5. Number of administrators required: 1 supervisor and 3 assistants. 
Instructions to Administrators 

1. Determine the height of the shelf Ue soldier will place the piece of 
equipment on by: 

a. Have the soldier stand at.. attention with his/her back against the 

chest height scale (see Figure C-2). 

b. Determine the height of the soldier's armpit from the ground by 
placing a ruler under the left arm and up against the armpit. Then 
have the soldier raise the left *rm above his/her head. The 
administrator then reads off the height at the top edge of the ruler 
and records this number to the nearestinch on the score sheet in the 

block marked "^rmpit Height". 

I 

c. Read from the scale the shelf height that is closest to the person's / 
measured armpit level. Record the shelf height that will be used in 
the Lift Test on the score sheet in the box marked "Shelf Height". 

/ 
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— 25' — 

(The shelving standard must be structured so that the shelve 
vnll hold up to 200 pounds of equipment). 



Figure C-l. Shelving standard. 



c " 3 

113 



ERIC 



SHOULDER HEIGHT SCALE 



70* 



65" 
60" 
55" 
50" 
45" 
40" 



- Block I 

- Block II 

Block III 

- Block IV 

- Block V 



For determination 

of shoulder 
height and Block 
number in Push Test 



CHEST HEIGHT SCALE 
70" 




40" 




For determination 
of chest height 
(armpit level) 
for Lift Test. 



Figure C-2. Scales drawn on back of shelving standard. 

\ 
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2. The equipment should be placed in a common area. The soldier assesses 
his/her ability to lift a certain weight and selects a piece of equipment 
that he/she thinks can be lifted to chest height. 

3. An administrator places the piece of equipment next to shelf height that 
measured chest height (i.e., armpit level) for the soldier. 

4. The soldier is instructed tp lift the piece of equipment onto the shelf. 
If the equipment has handles, they may not be used. 

For safety, an assistant must be on each side of the soldier during the 
lift attempt. 

5. Following either a successful or an unsuccessful lift by the soldier, the 
administrator: 

a. Records the weight of the attempted lift, and whether it was 
successful or unsuccessful. 

b. Removes the piece of equipment and places it in the common area. \ 

6. if the original lift was successful the administrator places the next \ 
heaviest piece of equipment in front of the proper shelf. 

a. After a two minute rest the soldier attempts to lift the next heaviest 
piece. The administrator repeats steps 5a and 5b (i.e., record the' 
weight of the attempted lift, whether the lift was successful or 
unsuccessful, remove the piece of equipment, and place it in the 
common area) after the attempted lift. 

b. If the soldier was unsuccessful on the second attempted lift, the lift 
test is over. However, if the soldier successfully lifted the next 
heaviest weight then repeat steps 6a (i.e. place next heaviest piece 
next to shelf) and 5a and 5b (I.e., record information on score sheet 
and return the piece of equipment to the common area). Continue 
repeating steps 5a and 5b until the soldier is unable CO lift the next 
heaviest piece of equipment onto the shelf .\ 

7. If the original lift attempt was unsuccessful the administrator places the 
next lijhter piece of equipment in front of the proper Shelf, 
a. After a two minute rest th* soldier attempts to lift the next lighter 
piece of equipment. The administrator repeats steps 5a and 5b (i.e., 
record the weight of the attempt, whether 1t was successful or 
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unsuccessful, remove the piece of equipment, and place It In the 
common area), after the attempted lift. 

b. If the soldier was successful on the second attempt lift, the 11ft 
test Is over. If the soldier was unsuccessful In the lift attempt, 
then repeat steps 7a (I.e., place next lighter piece next to shelf J, 
and 5a and 5b (I.e., record Information on score sheet and return the 
piece of equipment to the common area) uniil the soldier Is able to 
Mf\ the next lightest piece of equipment onto the shelf. 

Cautions 

1. Make sure the soldier lifts each piece of equipment in a proper and safe 
manner (I.e., bending at the knees and placing the arms around^ and/or 
Under the piece of equipment before starting the lifting motion). 

2. Instruct the soldier not to throw, but to place the piece of equipment 
onto the shelf. 

3. As a safety precaution, have the assistants stand on both sides of the 
soldier during the lift attempt. 

4. Give a two minute rest between lift attempts. 

5. The soldier who greatly over or underestimates his/her lifting ability * 
will have more lift attempts to find the maximum weight that can be lifted 
than the soldier who' estimated his/her ability accurately. 

Scoring 

1. Record the following information on the score sheet from the chest height 
scale. 

a. The height of the soldiers armpit. 

b. The height of the shelf. 

2. Record the following information on the score sheet for eacfr attempted 
lift. 

a. The weight of tie attempted lift. 

\ ^ • * - * 

b. Whether \the attempt was successful or unsuccessful. 

3. When the soldier has completed the test as outlined In Iteto numbers 6b and 
7b in the Instructions to the Administrator, the heaviest weight lifted 
should be recorded In the box labelled "Heaviest Weight Lifted." 

, ! i' C-6 




CARRY TEST 



Purpose 

The purpose of this test is to determine the distance (up to 200 yards) a 
soldier can carry the heaviest piece of equipment lifted to chest height 
during the Lift Test. 
Materials and Personnei Requirements 

1. The same pieces of equipment used for the lift task (described in Appendix 
A) are required for the carry task. Therefore in order to conduct the 
Lift and Carry Tests at the same time, two complete sets of the equipment 
are needed. 

2. A clearly marked course, 25 yards on each of four sides, is used to 
measure the distance the subject is able to carry a specific piece of 
equipment. Cones should be placed at each corner and in the middle of 
each side of the course. The course must be marked by placing the 
starting line at one corner and a yard line every yard throughout the 100 
yard course (see Figure C-3). The yard lines must be numbered from 1 to 
100. 

3. Number of Administrators required: 1 supervisor and 3 assistants. 
Instructions to Administrators 

1. Determine the piece of equipment the soldier will carry for this test by 
looking at the score sheet for "Heaviest Weight Lifted" score in the Lift 
Test. 

a. Move the piece (i.e., the heaviest piece of equipment lifted to c.iest 
height) the soldier is to carry to the starting line. 

2. The goal for this test is to walk around the 100-yard square twice (this 
equals 200 yards). The soldier should walk close to the outside of the 
marked course. 

3. The subject must carry the piece of equipment in a safe carrying position 
in front of the body. Both arms should be around and/or under the 
equipment to provide a firm grasp. If the equipment has handles, they may 
not be used. 
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Figure C-3. Carry course. 
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4. The soldier 1s Instructed to carry the p1ece,of eoulpment as far as 
possible. 

5. The soldier begins the test by first picking up the piece of equipment and 
then carrying 1t twice around the outside of the marked course (I.e., 200 
yards). 

6. The outlined square course 1s marked every yard from the starting line. 
When the soldier stops and places the piece of equipment on the ground, 
the administrator determines and records the distance covered to the 
nearest yard. For example, If the soldier went one full lap plus 23 yards 
down the next side the score would be 100 yards for the first lap, plus 23 
yards for the second lap. Therefore the total distance is 123 yards. 

7. There is only one trial for this test. 
Cautions 

1 Make sure the soldier lifts and carries the piece of equipment in i safe 
and proper fashion. 

2. Make sure the equipment is the ,ame as used in the Lift Test. 

3. An assistant must walk with the soldier during the Carry Tftt to help the 
soldier safely place the piece of equipment on the floor, when the Carry 
Test is completed. 

Scoring 

1. Record the following information on the score sheet for the Carry Test: 

a. The weight carried. 

b. The distance carried. 

1. The distance is measured from the front of the piece of equipment 
after the soldier has placed it on the ground. 

2. If the front of tne equipment is half way or closer to the next 
yard marker the score is the next highest yard marker. 

3. If the front of the equipment is not half way to the next yard 
marker, the score is the lower yard marker. 
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PUSH TEST 

Purpose ^ 

The purpose of this test 1s to determine how far a soldier can push a 
specified weight in 30 seconds. ^ 

Materials and Personnel Requirement s 

1. A wooden sled, constructed according to the specifications in Figure C-4, is 
used for the Push Test. Use 3/4 inch plyood to construct the wooden sled. 

2. The bottom of the sled must be covered with Type 304/18 gauge (.048" 
thick) stainless steel. The metal covering should be fabricated (i.e., 
fold up uniformly) three inches up each side of the sled. The piece of 
stainless steel should be 3.5' x 4.5' . 

3. Twenty sandbags weighing 30 pounds are needed. Also have available 
* the following: 

Two 2 lb. bdgs; one 3 lb. bag, two 5 lb. bags; two 10 lb. bags; 
ten 20 lb. bags. 

4. A wooden runway 80 feet long and 8 feet wide is needed for the Push * 
Test (Figure C-5). The wooden runway must be constructed wi th J3/4 inch, 
AC Ferr plywood with the smooth side placed up. The runway must be 
mounted on a frame made from 2" x 4"s. This frame consists of 2" x 4"s 
that run the full length of both sides of the runway and crosi supports 
placed every four feet. When the cross support is at the junci ion of 
two pieces of the runway, the cross support should joint these two 
pieces. In order to keep the runway smooth use finishing nails and 
countersink them. 

5. Weigh the sled with the metal covering and record this weight clearly on 
both the front and back of the sled. 

6. A 20 .yard push lane marked every foot (i.e., on^ foot to 60 feet). 

7. One stopwatch to time the Push Test. / 

8. Number of administrators required: 1 supervisor and 3 - 4 assistants to 
move sandbags and push sled. 
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1.23 

Figure C-5. Push lane. 
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Instructions to Administrator 

1. This test has two parts: Part I 1s a Pretest to determine the weight that 
will be pushed during the actual Push Test. Part II 1s the actual Push 
Test. Both parts of the Push Test require the soldier to push the wooden 
sled with a specific amount of weight on 1t. 

2. The administrator first determines where the soldier should place his/her 
hands on the back of the sled. 

a. The soldier's shoulder height must be measured 1n the ' Mowing 
manner: 

1. Have the soldier stand with his/her back against the shoulder 
height scale marked off on the back side of the shelf standard 

which was used in the Lift Test (Figure C-2). 

2. Determine the number corresponding to the top of the outside of 
the right sooulder by placing a ruler on the top of the shoulder. 

3. Record the number closest to the point at which the ruler touches 
the scale In the space provided on the score sheet. 

4. The numbers on this scale correspond to the numbers on the back of 
the sled. 

b. The placement of the hands is as follows: 

1. The soldier places the palms of his/her hands on the same number 
as was determined in the measurement of the shoulder height. 

2. Both the hands must be placed 1n the block marked with the 
shoulder height number. The hands must be placed on the line so 
that the heels of both hands are just above the bottom line of the 

b'lock (Figure C-6) . 

c. The soldier must keep his/her hands on the proper lumbers throughout 
the Pretest and actual Push Test. Additional^, the shoulders must 
remain parallel to the sled throughout the test. However, the 
distance the feet are placed from the sled at anytime during the test 
1s determined by each individual soldier. 
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X. L I Bottom of Sled 

(The above marked Roman Numerals should be listed on both ends 
of the sled). 



figure C-6. Hand placement on back of sled. 

•. 
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3. Part 1 - Pretest 

a. The Protest will determine the weight the soldier will push for the 
actual Push Test. 

b. Complete the following steps to determine the weight used for the 
Pretest. 

1. Record the heaviest weight the soldier was able to lift to chest 
height (Lift Test) in the space provided on the Push Test portion 
of the score sheet. 

2. Multiply this heaviest weight lifted by four and record this 
number on the score sheet. 

3. Place sandbags equal to this weight on the wooden sled. For 
example, if the soldier lifted 70 pounds during the Lift Test, then 
280 pounds is placed on the sled (i.e., 70 X 4 « 280). For 
example, if the sled weighs 250 pounds, 1 sandbag weighing 30 pounds 
must be placed by the administrator onto the sled. 

This- brings the total weight to 280 pounds. 

c. Instructions for Pretest administrator. 

1,. Have the soldier place his/her hands at the designated push mark 
and push this weight two feet (Figures C-5 and C-6). 

2. The push must be one continual motion. When the sled stops 
moving, the Pretest trial 1s over. 

3. If the soldier pushed the weight tw^feet, see item "d"; if the 
soldier was not able to push the weight two feet see item "d" 
below. % 

d. If the soldier .was able to push the original weight two feet then add, 
30 pounds to the sled (I.e., one 30 pound sandbag). Follow the 
steps below unti the soldier cannot push the sled two feet. 

1. The soldier 1s given a two minute rest and then he/she will 
attempt to push the heavier weight two feet. 

2. If the soldier could not push this weight two feet, then the 
previous weight (the soldier pushed two feet) 1s used for the 
actual Push Test. 

C-15 

— ___ T^'~t — 126 — - 




3. If the soldier w as able to push the next heavier weight two feet, 
then 30 pounds are again added to the sled. 

4. The soldier rests two minutes and attempts to push this next 
heavier weight two feet. 

5. Once the heaviest weight is determined it must be recorded 1n the 
space provided on the score sheet. The weight used in the actual 
Push Test is the heaviest weight the soldier pushed two feet. 

e. If the soldier was not able to push the original weight two feet, then 
decrease the weight by removing 30 pounds from the sled (i.e., one 30 
pound sandbag is taken off the sled). Follow the steps below until 
the soldier can push the weight two feet. 

1. After a two minute rest, the soldier will attempt to push the 
lighter weight two feet. 

2. If the soldier still cannot push the lighter weight two feet, 
remove another 30 pounds from the sled, 

3. The soTdier rests two minutes and attempts to push this next 
weight two feet. 

4. When the soldier can push a new weight two feet, this weight is 
used in the actual Push Test (i.e., the maximum weight the soldier 
can push two feet). 

f. The administrator records the weight used in each trial of 'the pre- 
test. The maximum weight that the soldier could push two feet is 
recorded on the score sheet 1n the box marked "Actual Push Test: 
Weight Pushed." 

Part II - Actual Push Test. 

a. After finishing the Pretest the soldier is given a ten minute rest. 
The weight for this test was determined and recorded on the score 
sheet during the Pretest. 

b. The administrator checks to see that the appropriate weight is placed 
on the sled. The front of the sled 1s placed on the starting line and 
the directions for the test are outlined for the soldier. 

/ 
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c. The soldier Is given one trial to push the sled along the push lane as 
far as possible in 30 seconds. 

d. The soldier is instructed to place his/her hands at the proper 
location as outlined previously. 

e. The administrator records the distance covered in 30 seconds. When 
the 30 second trial is over, measure from the front of the sled the 
distance (to the nearest foot) that the sled was pushed along the push 
lane. 

Caut ions 

1. Be sure that the soldier keeps his/her hands in the proper place 
throughout the push and that the soldier's shoulders are parallel to the 
sled during the test(s). 

2. Guide the sled, as the soldier pushes it along the lane, so that it moves 
straight down the plywood. 

Scoring 

1. Record the following information on the score sheet. 

a. Shoulder Height (Block Number). 

b. Heaviest weight lifted successfully. 

c. (Heaviest Weight Lifted) x 4 ■ . 

d. The weight pushed in each Pretest trial. 

e. Whether the Pretest trial was successful or unsuccessful. 

f. The maximum weight pushed two feet. 

g. The distance (to nearest foot) the sled is pushed in 60 seconds. 
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TORQUE TEST 

Purpose * 

The purpose of this test Is to determine the maximum amount of torque, 
the soldier can generate, by pulling on a stationary bolt. 

Materials and Personnel Requirements 

1. A one inch drive dial torque wrench that reads up to 800 ft/lbs of force 
is required for this test. The torque wren ;h has a dial clearly marked 
every 20 ft/lbs, with at least a 800 ft/lbs capacity. The wrench should 
have a lazy arm (I.e., follow-up arm), for ease of reading and recording 
the torque applied by the soldier. At least two torque wrenches must be 
available at the testing site. 

2. Torque is applied to a one inch stationary bolt located on five shelves 
ranging in height from 40 to 64 inches. This requires: 

a. The same shelf standard used for the Lift Task. The shelf standard 
provides for the five graduated levels needed for the torque task. 

b. One inch bolts should be welded to metal strips which are secured to 
the five shelf levels. The bolt must be located 10 Inches from both 

cutside edges (Figures C-7 and C-8). The' weld must be able to withstand 
up to 800 ft/lbs of force. The metal strip and fixed bolt is placed 
across from the side of the shelf used for the lift task. See Figure 

C-7 for more detailed specifications. 

3. Number of administrators required: 1 supervisor and 1 assistant. 
Instructions to Administrators 

1. Determine the height of the bolt the soldier will use for the torque test. 

a. From the score sheet, note the shelf height used for the lift task. 

b. A-ik the soldier to move, from the shelf used for the lift task to the 
next lowest shelf, 1n preparation for the torque test. Record the 
shelf height used for the Torque Test on the score sheet. 

2. Explain how to use the torque wrench and state that this 1s a test of the 
maximum force that he/she can generate with his/ner arms, by pulling 
steadily with the wrench off the fixed bolt, with both arms. 
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3. Place the torque wrench on the bolt with the handle placed at a 45 degree 

angle to the edge of the shelf (see Figure C-8). 

4. Tell the soldier that there will be three trials with a one minute rest 
between each trial. 

5. Tell the soldier to pull steadily on the belt, until the dial reading does 

not increase further. The soldier must press his/her hip against the standard, 
stand up straight, and pull only with his/her arms. 

6. The soldier rests for one minute. The administrator records the force 
generated in Trial One. 

7. The soldier tak^s two more trials with a one minute rest between each of 
the V ^s. T he nistrator records the force on the score sheet for 
each of the tr i a 

Caut ions 

1. Be sure to watch that \h* soldier pulls with only his/her arms. 

2. Do not allow the soldier to increase his/her score by leaning away from 
the shelf and thus using his/her body weight to increase the score. 

Scoring 

1. Record the following information on the score sheet. 

a. The shelf level used for the Torque Test. 

b. The maximum torque generated for each of the three trials. 
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EXAMPLES OF EQUIPMENT FOR LIFT TEST 





Weight 


jeep tire 


28 


Antenna set 


41 


Five oallon water can 


49 


Oscillation swv.dD 


60 


Amplifier Am-3347 


71 


Oscilloscope 


81 


fomonf Kao 
ucircii l uay 


90 


nil VII 


102 


vQUlC aoociiiuijr 


110 


Oaf- fa r*\j 
Da t rjr 


121 




132 




141 




1 50 




168 




179 




189 




200 



Listed above are the specific wl _,nts needed to administer the 
Lift Test and examples of Army equipment that could be used. Any piece 
of Army equipment may be used as long as it is smaller than 20" X-15" X 12" 
and weighs w thin one pound of the specified weight. 

for me heavier weights listed build a container 20" long X 12" wide 
X 15" deep and fill it with lead to meet the specific weight requirement. 
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APPENDIX D 
Test Item Procedures for MEPSCAT 
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MILITARY ENLISTMENT PHYSICAL STRENGTH 
CAPACITY TEST 



TEST ITEM PROCEDURES 

Marilyn A, Teves, M.S. 
Darnes A. Vogel, Ph.D 
CPT Patricia I. Fitzgerald, Ph.D. 



The five predictive tests described in this manual were developed by the 
Exercise Physiology Division of the U.S. Arrny Research Institute of 
Environmental Medicine, Kansas St., Natick, MA, under vhe direction o-f 
Dr. lames A. Vogel. For information reguarding the procedures described 
herein, contact Dr. Vogel, or Ms. Teves at the above address, or call AV 256- 
4800/4888. 
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SKINFOLD TESTING PROCEDURE* 



Equ i pment - Lafayeue Instrument Co. Skinfold Caliper Model 01 127, 
Skin Fold Sites and Landmarks for Both Males and Females 



1. ttireps This skin fold should be picked up parallel to 

the length of the arm at the mid-point of the 
biceps muscle b^Uy. The arm should hang 

vertically at rest (see fig D-l). 

2. Triceps This skin fold should be piiVed up parallel to 

the length of the arm at the mid-point of the 
muscle belly, mid-way between the* olecranon 
and .he tip of the acromion. The olecranon 
(elbow prominence) is more easily identified 
when the arm is bent at the elbow, but the 
arm should hang vertically at rest when 
actually measuring the skin fold (see fig D-2) 



3. Subscapular This skin fold should be picked up at an angle 

of 45 degrees to the vertical just below the tip 

of the inferior *n<jle of the scapula (see fie, D--3) . 

4. Supraihac This skin fold is slightly oblique and should be 

picked up just above the iliac crest at the mid- 
axillary line along the natural diagonal line of 

the skin fold (see fig D-4) . 



Technique: 

I. Individuals should be measured during a state of stable hydration 
Prolonged and intense exercise immediately preceding the measurement could 
lead to significant water loss which could result in an inaccurate skin fold 
determination. 



2. Individuals should loosen all overgarments above the waist. 

3. The right side of the body should be used when measuring skin folds. 

Consistency in locating a skin fold at its proper anatomic site can be 
improved by using a tape measure. A small mark should be made with a felt tip 
pen so that the skin fold will be measured at the same location ouring each trial. 
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5. At each site the skin fold is picked up firmly with the thumb and 
forefinger of the left hand. A full fold should be pinched, lifted slightly away 
from the underlying tissue, and shaken gently to assure that the muscle slips out 
of the fold. To insure that muscle has not been entrapped in the skin fold (for 
biceps and triceps skin folds) the individual should be instructed to briefly tense 
his/her muscle. This will cause any entrapped muscle to slip out of the skin fold. 
Then with the body relaxed, the skin fold is held firmly between th*4ingers while 
the caliper is applied at a right angle to the fold approximately 1 centimeter 
below the ttyumb. Onge the caliper is applied, the pressure of the fingers should 
be released momentarily so that the pressure at the time of measurement is 
exerted by the caliper face-points and not by the fingers. The caliper should be 
held on the fold until the reading reaches a relatively stable value (about 2 sees). 
There may be an initio.! rapid movement of the caliper reading when first applied 
due to compression of the tissue (particularly at the subscapular and suprailiac 
sites). The reading should be recorded after 2 seconds or when the initial rapid 
change ceases. 

P rocedure : *° 

A single reading should be taken and recorded at each of the four skin fold 
sites. This should be repeated two more times in succession. If one of the 
readings stows a large discrepancy from the other two readings at a particular 
site, discard the aberrant reading and take a fourth measurement. Readings 
should be taken to the nearest 0.5 millimeter. The gauge mark on^ the caliper 
should be read looking at it straight on, not from an angle. The three readings at 
each site would then be averaged and each average should be totaled to obtain 
the sum of four skin folds (see worksheet). This sum should be rounded down to 
the nearest whole millimeter. The Durnin-Wormersley tables (pg. 8-9) are then 
used to obtain the percent body fat of the individual based on the sum of four 
skin folds, sex, and age. If the measured sum of four skin fulds falls between two 
table values (displayed in 5 mm intervals) select the percent body fat shown for 
the closest of the two values. For example, if the sum of four skin fol<^ for a 
23 year old female is 53 millimeters, to determine the percent body fat: 

1. W:u: TabU; D-? for female 

2. In column I, locate the tabled value closest to the obtained sum of 
four skinfolds 

obtained = 53 - 
closest tabled value = 55 mm 

3. Move across the row to the appropriate age column to determine the 
percent body fat 

23 years old = Column 1 
percent body fat - 27.8% 

*Th-- skinfold procedure used to determine percent body fat was previously 
described in HQDA letter W-83-7 dated 1 April 1983. The subject of the letter 
was Army Medical Department (AMEDD) Support of the Army Weight control 
Program. The only difference in the procedures described herein is the use of 
the tabled value closest to the obtained sdm of four skinfolds, rather than the 
lower of two values when the sum falls between the 5 mm increments. 
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PERCENT BODY FAT DETERMINATION WORKSHEET 



I. 



Record Subject's 



Sex 



Age 



2. 



Measure Skinfolds 



Measure 



Biceps 



Triceps 



Subscapular 



SuDrailliac 



2 
3 

3, Sum 



*. Divide each Sum by 3 to Obtain Average 



5. Add * Skinfold Averages together to obtain Sum of Skinfolds 

6. Based on the Sum of Skinfolds and the Age and Sex of the Subject, 

determine the percent body fat from Table D-l or D-2. 

The average percent body fat for rtiale army recruits is 16%, the average 
for a female recruit is 25%. These figures are based on data collected during the 
1982-83 Military Enlistment Physical Strength Capacity Test - Phase 1, on 980 
male and 100* female basic recruits at Fort Jackson, SC. The study was 
conducted by the Exercise Physiology Division of the ^US Army Research 
Institute of Environmental Medicine, under the directic * < ( f Dr. James A. Vogel. 



D-9 



143 



TABLE D-1 

THE EQUIVALENT FAT CONTENT, AS A PERCENTAGE OF BODY-WEIGHT, 1/ 
FOR A RANGE\)F VOLUMES FOR THE SUM OF FOUR SKINFOLDS (BICEPS, 
TRICEPS, SUBSCAPULAR AND SUPRA-ILIAC) OF MALES OF DIFFERENT AGES. 



Skinfolds 




Males Uge , 






Skinfolds 




Males (age in years) 




(inm) 


17-29 


30-39 


00-09 


50* 


(mm) 


17-29 


30-39 


00-09 


50+ 


i > 


L ft 
f ♦ 0 












30.6 












1 1 <; 

115 


<• 29.0 


36.0 


39.7 






Hp L 


1 7 7 


1 1 £ 

12.6 


120 


30.0 


31.1 


37.0 


00.0 




in s 

[V 1 / 


. L 




15.6 


1 7 C 

125 


30.5 


1 J c 

31.5 


37.6 


01. 1 


'V/ 


IZ , 7 


1 O . 1 

* 


17 7 
I/./ 


18.6 


130 


31.0 


31.9 


38.2 


01.8 


} ) 


1 /i 7 


1 7 7 


1 O / 
17.6 


1A C 

20.8 


135 


31.5 


32.3 


33.7 


02.0 


lift 


IM 


• 1 A 7 • 


7 1 1, 


22.9 


100 


32.0 


32.7 


39.2 


03.0 




1 7 7 

17:7 


*>n /i 
oM 




20.7 


145 


32.5 


33.1 


39.7 


03.6 


<iA 


19.0 


7 1 ^ 

21 , 7 


24.6 


26.5 


150 


32.9 


33.5 


00.2 


00.1 


; ; 


7A 1 

20, 1 


77 ^ 
22. > 


25.9 


27.9 


155 


33.3 


33.9 


00.7 


00.6 


W 


- 21.2 


23, 5 


27.1 / 


. 29.2 


160 


33.7 


30.3 


01.2 


05.1 


L <\ 
6) 


7 1 T 

22>2 


7/i 1 

Z». 3 


i'S. 2 


30.0 


165 


30.1 


30.6 


01.6 


05.6 


7fi 
/'J 


23. 1 


25. 1 


29.3 


31.6 


170 


30.5 


30.8 


02.0 


06.1 




20. G 


25.9 


30." 


32.7 


175 


30.9 






i 


m 


20.8 


26.6 , 


31.2 


33.8 


180 


35.3 










25.5 


27. r' 


32.1 


30. S 


185 


35.6 








90 


26.2 


27.$ 


33.0 


35. 8 


190 


35.9 








95 


26,9 


28.0 


33.7 


36.6 


195 










100 


27.6 


29.0 


30.0 


37.0 


200 










105 


28.2 


29.6 


35.1 


38.2 


205 


aw 








; : ; 110 


23.8 


30.1 


35.8 


39.0 


210 








mm 



if\n two-thirds of the instances the error was within + 3.5% of the body weight as fat for the women and ♦ 5% for the men. 
Source: Durnin and Wo.nersley, British Journal of Nutrition. 32:77-97, 1970. 1 44 , 



TABLE D-2 

THE EQUIVALENT FAT CONTENT, AS A PERCENTAGE OF BODY-WEIGHT, 1/ 
FOR A RANGE OF VOLUMES FOR THE SUM OF FOUR SKINFOLDS (BICEPS, 
TRICEPS, SUBSCAPULAR AND SUPRA-ILIAC) OF FEMALES OF DIFFERENT AGES. 



-v 



Skinfolds 




Females (age 


m years) 




Skinfolds 


\ Females (age 


in years) 


50+ 


(niin) 


'6-29 


30-39 


40-49- 


50+ 


n) 


H6-29 30-39 


40-49 


15 


10.5 












41.5 


44.5 


— 












■20 


14.1 


17.0 


19.8 


21.4 


I on 




42.0 r 

/ 


45.1 


2^ 


16.8 


19.4 


22.2 


24.0 


ID 


1Q L \ lift A 


42.5 


45.7 


JO 


19.5 


21.8 


24.5 


26.6 


130 


\ 


43.0 


46.2 


35 


21.5 


23.7 


26.4 


28.5 


13) 


/ii 1 ill 


43. : 


46.7 


40 




25.5 


28.2 


30.3 


1*0 


44.0 


47.2 


45 


25.0 


26.9 


29.6 


31.9 


14) 


Zil K • £i\? 1 


44.5 


47.7 


50 


26.5 


28.2 


31.0 


. 33.4 


DO 


If L • V t£»U 


45.0 


48.2 


55 


27.8 


29.4 


.32.1 


34.6 


D) 


/iO 8 ill 1 


45.4 


48.7 


60 


29.1 


30.6 


33.2 


35.7 


160 


ill \ Zil A 


45.8 


49.2 


65 . 


30.2 


31.6 


34.1 


36.7 


XL K 
16) 


/il 7 (ill fi 


46.2 


49.6 


70 


31.2 


32.5 


35.0 


37.7 


--I/O 


ii/t i lib 4 

If if , 1 TT t T 


46.6 


50.0 


75 


32.2 


* 

33.4 


35.9 


38.7 


1 "J £ 

175 




47 0 


50.4 


80 


33.1 


34.3 


36.7 


39.6 


ISO 


45 2 


47.4 


50.8 


85 


34.0 


35.1 


37.5 


40.4 


185 


45.6 


47.8 


51.2 


90 


34.8 


35.8 


38.3 


41.2 


190 


45.9 


48.2 


51.6 


* 

95 


35.6 


36.5 


39.0 


41.9 


195 


46.2 


48.5 


52.0 


100 


36. 4 


37.-2 


39.7 


42.6 


200 


46.5 


48.8 


52.4 


105 * 


37.1 


37.9 


-40.4 ' 


. 43.3 


205 




49.1 


52.7 


no 


37.8 


38.6 


41.0 


43.9 


210 




49.4 


53.0 



\\ In two-thirds of the instances the err- was within ♦ 3,5% oi the body weight as fat for the women and ♦ 
iource: Durnin and Womersley; British Journal of Nutrition. 32:77-97, 1974. 



•\ TEST TO ASSESS THE RELIABILITY TO CALIPER USERS 



I. METHODOLOGY: 

a. Select 25 or more individuals upon whom precent body fat can be measured on two occasions within a 7-day period 
)y the same examiner. The examiner should use the same skin fold caliper for all measurement. It is desirable to select those 
jhJivuIimIs who exceed current weight tables. It is also desirable to select both men and women of different age categories. 

b. Weigh the individual at the beginning of the two test measurement periods. Any individual whose weight has 
ncreused or decreased by more than 5 lbs. should be disqualified as a test subject. 

■ ■. Obtain the sum of 4 skin folds (in millimeters) for each subject for both the first and second examination, record in 
1 roiumn, as shown in the example below, and calculate the reliability score of the caliper examiner. The trainee will be 
;ompured first with the trainer and then with himself. 



2; EXAMPLE: 



subject 


Trainer's 


Trainee's 1st 


- 


Percent* 


Trainee's 2nd 


Difference Between 


Percent* 


Reading 


Reading 


Difference 


Difference 


Reading 


1st y 2nd Reading 


Difference 


(//) 


(mm) 


(mm) 


(mm) 


(%) ■ 


(mm) 


(mm) 


(%) 


1 


54 


50 


4 


.7.4 


47 


3 


6.0 


) 


50 


52 


2 


4.0 


54 


2 


3.8 


) 


63 


63 


0 


•0.0 


59 


6 


9.5 




48 


44 


4 


S.3 


49 


5 


11.4 




67 


72 


5 


7.5 


68 


6 


8.3 


h 


^ 


61 


3 


5.2 


65 


4 


6.6 


7 


82 


80 


i 

L 


2.4 


7S 


. 5 


6.2 


S 


71 


73 


2 


2.7 


70 


3 


4.1 




60 


65 


5 


■ S.3 


68 


3 


4.6 


10 


5C 


51 


1 


2.0 


46 


s 


9.8 


11 


42 


48 


6 


14.3 


41 


7 


14.6 


12 


55 


56 


1 


1.9 


56 


0 


0.0 


M3 


■bh 


67 


3 


4.7 


68 


1 


1.5 


[4 


53 


49 


4 


7.5 


44 


5 


10.2. 


|v 


86 


85 


1 


1.3 


81 


4' 


4.7 


16 


75 


77 


2 


2.7 


79 


2 . 


2.6 


17 


63 


64 


I 


1.6 


68 


4 


6.2 


• 18 


42 * 


47 


5 


12.0 


50 


3 


M 


19 


56 


57 ■ 


1 


1.8 


51 


6 


10.5 


20 


b0 


62 


1 
L 


3.3 


70 


8 


12.9 


21 


78 


• 78 


0 


0.0 


82 


4 ' 


5.1 


„ 22 


ill 


43 


2 


4.9 


47 


4 


9.3 


#23 


50 


55 * 


5 


10.0 


51 


4 


7.3 


24 


6l 


64 


3 


5.0 


69 


5 


7.8 


■ 2^ 


68 


71 


3 


• 4.4 


65 


6 


8.5 




r" 




Sum. 


123.2 






Sum 177.9 



^Determined by dividing the difference between first and second reading by the first reading. 



3. Calculations , 



Inter-rater Average Percent Difference = Sum of Percent Differences 

reliability Number of subjects 



Average Percent Difference = 12^2 = *.9 (reliability score) 

25 



Intra-rater Average Percent Difference = Sum of Percent Differences 

reliability Number of subjects 



Average Percent Difference = 177^ = 7.1 (reliability score) 

25 



0 ». Interpretations: Any reliability score (average percent difference) of 10% or less indicates adequate competency 

1 of the caliper examiner. 



mm 



MEPSCAT 

INCR EMENTAL DYNAMIC LIFT TESTING PROCEDURES 
Equipment : Dynamic Lift Machine. 



This modified version of the Air Force X-Factor Machine (f'jjr. ij-tO f tf 
teflon rollers to reduce carriage friction. These rollers require periodic 
cleansing with a non-abrasive cleanser, followed by lubrication with an all 
purpose aerosal silicone lubricant. See assembly instructions for details. To 
facilitate testing procedures: Two marks shbuld be made on the side rail - - one 
mark 72 inches and one mark 60 inches above the platform. These marks allow 
the tester to stand adjacent to the apparatus and easily monitor the form and 
success of the subject's lifting attempt. 

The 16 - 10 lb weights on the machine should be stencilled to indicate the 
amount of weight being lifted by the subject. The carriage alone weighs 40 lbs, 
therefore, the weight plates should be marked 50 through 200 lbs, or 22.7 through 
V0.7 kg beginning with the top weight plate. 

Procedure : 

1. Explanation to Subject. "This is a test of your lifting capacity- You will be 
asked toJif t the -handles- te-the upper line on the support EauTarKTIo^ 

weight will bfe increased and you will repeat the lift. When you reach a weight at 
which you can no longer raise the carriage to the upper line, you will be asked to 
try to lift a heavier weight to the lower line. Your score will be the amount of 
^eight you lift to 72" and 60". Keep your head up and your back straight and 
bend your knees to grasp the handles in an overgrip. Lift the carriage up to 
match the upper line in a smooth continuous motion." 

2. Subject Position. Subject should be facing the machine with the feet 
slightly apart. Instruct the subject to bend the knees and grasp the handle in an 
overhand grip, while keeping the head up, the back straight and the feet flat on 
the ground. Tell the subject to lift the handles to the upper mark. Check for a 
straight back, and one smooth motion. The carriage should not stop at chest 
height, and need not be held at the 72" or 60" mark. 

3. All subjects begin with an unweighted carriage (40 lbs with pin out)*. For 
males, 20 lbs (two weight plates) are added each lift, until they begin to have 
difficulty lifting, the weight is then incremented by ten pounds each trial (1 
weight plate). A ten pound (1 weight plate) increment is used throughout the 
testing of females. Ensure firm placement of the pin into the opening in the 
center of the desired weight plate. No rest is allowed between trials, other than 
the time needed to increase the load. If a subject is unable to lift a weight to 
72", but lifts to 60", the weight shouk fja incremented by 10 lbs, until the Subject 
can no longer lift to 60". The tester should be ready to assist the subject in an 
unsuccessful trial, by holding the fiandle to help lower the weight. 
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Figure 0-5, Dynami lift machine. 
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Final Score Determination : 

F.u'ii subject will rereive two scores: 

'. The weight successfully lifted to 72 ,: . 

2. The weight s«_-ccessfully lifted to 60" 

When the subject is no longer able to lift to the designated height, record 
the previous successfully completed lift as the final score. 

If a subject stops the weight carriage at chest height, and makes more than 
one attempt to press the weight to 72" or 60", this is considered a failed effort 
and ibo last successful lift should be recorded as a final score. ' 

Testing Tips: 

I. Emphasize a smooth, one motion lifting movement, 

?.. To test a large number of subjects most efficiently, explain and 
demonstrate the (est to 6 - 10 subjects at one time. 

^. I'he subject should not be told how much weight they are attempting: 

t<< iif t. 



The average dynamic lift to 72" and 60" of a male army recruit is 57 + 10.5 
and 60 10.7 kg (mean + standard deviation), respectively. For female recruit's, 
the average is 25.6 ♦ kj and 30 ♦ 5.4 kg for the dynamic lift to 72" and 60"! 
respectively. These figures are based on data collected during the 1982-83 
Military Enlistment Physical Strength Capacity Test - Phase I, on 980 male and 
100'* female basic recruits at Fort Jackson, SC. This portion of the study was 
ctnidwoed by the Exercise Physiology Division of the US Army Research 
Institute ^Environmental Medicine, under the direction of Dr. James A. Vogel. 
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STEP TEST PROCEDURE * 
Equipment and supplies needed : 

1 - Muiit-level stepping bench 

2 - Cardio-tach and lead wires 

3 - Disposable electrodes 

k - Alcohol swabs and kXk sponges 

5 - Lab timer 

6 - Metronome 



Procedure: 

1. Explanation to Subject. "This is a test of your stamina or heart-lung 
fitness. The test will consist of you exercising by stepping up and down on a step 
u'hile we count your hear) rate. Thus, we are not measuring how much you can 
step, but only how fast ^ur heart beats while you are exercising. ^Your heart 
beat will be counted on this meter using these stick-on pick-up leads." 

2. Subject Preparation. Clean skin and attach an electrode on each 
shoulder below the clavicle and one at approximately V 5 position (left side of 
chest 3' below nipple). 

Attach lead wires (using GW 4600 series Cardio-Tach): 

Left shoulder - black 
Right shoulder - white 
- green 

Check adequate functioning of Cardio-tach. Replace if necessary. 

Explain to the subject that he/she will step for two minutes at the first 
step and three minutes at a higher step. 

3. Testing. Turn on metronome to 100 BPM and demonstrate. Let subject 
practice briefly at a low step. 

Set steps at 30 cm for males and 20 for females. 

Start subject stepping and set clock for 5 minutes. Cadence is up-up down- 
down at a frequency of 25 complete cycles/min. 

Be sure that the subject is stepping exactly in time with the metre me. 
Be sure that the Cardio-tach is recording adequately. Keep a back-up Cardio- 
tach handy to switch to, if neressary. If recording is not usable, subject must be 
stopped and the electrodes re-applied. 

If subject's heart rate is below 130 BPM after two minutes of stepping, 
drop the next step and have subject continue at the higher step height f >r three 
more minutes. If the heart rate is above 130 BPM, continue at the same step 
height for the final 3 minutes. At the end of three minutes, observe and record 
the heart rate and stop. the test. Rerno/e lead wires and electrodes. 
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*+. Maintenance of Cardio-tachs. The Cardio-tachs should be re-charged 
overnight by plugging in c harging cords. Calibration should be checked at the 
start of the test day using calibration standards of 80 and 160 BPM provided by 
manufacturer. Electrode contacts on the lead wires should be kepi clean. 

Final Srore Determination: 

a. Re* ord the following information: 

f inal He d rt Rate (FHR) 
f ifial Step Height (FSH) 
Sex 

h. I nt er 'lable U-'J wi th nex, FH^R and FSH for the subject to obtain the 
predicted maximal oxygen uptake (pVO max). Round the final HR rate to the 
nearest 3 PNPM (126 NPM should enter Table at 125 BPM). 

Example Data: FHR .- 152 

FSH * 30 cm 
Sex - female 
Age = 21 

! 

rrni;; lal>I e I j — 1 von find: pVO max : ^2.0 rnl/k^ ! min 

c. The pVO max must be corrected for age. Using the age and sex of 

the subject, enter Table D-4 to ob^jpln the corrcv t ion f ac tor (CF) forage. Tn our 
example, the CF for a 21 year old female CF 1.023. 

d. Multiply pVO max x CF - final score 

42.00 X 1.023 = 42.97 rnl/kg ! rnin. 
Always round up or down to nearest hundreth. 



* This abbreviated five minute, two step procedure was originally developed for 
the Fort Stewart MOS study in October 1979 as a modification of the original 
four step, 12 minute procedure used at the Fort Jackson AFEES study in January 
1978. 



The average predicted maximal oxygen uptake of a male army recruit is 
48.4 + 6.4 rnl/kg ! rnin (mean + standard deviation), respectively. For female 
recruits, the average is 35/ * 5.6 ml/kg ! min. These figures are based on data 
collected during the 1982-83 Military Enlistment Physical Strength Capacity 
Test - Phase 1, on 980 male and 1004 female basic recruits at Fort Jackson, SC. 
This portion of the study was conducted by the Exercise Physiology Division of 
the US Army Research Institute of Environmental Medicine, under the din 'ion 
of IV. James A. Vogel. 
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TABLE D-3 

PREDICTED VO, BASED ON FINAL HEART RATE, SEX, AND STEP HEIGHT 
2 max 

MALE FEMALE 



HR 


30 cm 


40 cm 


20 cm 


30 cm 


120 


59.05 


72.68 


57.75 


68.25 


125 


54.4 3 


67.00 


52.30 


61.81 


no 


50.4 V 


62.14 


47.79 


56.48 




47.08 


57.95 


44.00 


52.00 


140 


44.10 


54.28 


40.76 


48.18 


145 


41.48 


51.05 


37.97 


44.88 


150 


39.1 5 


48.18 


35.54 


42.00 


1 55 


37 .06 


45.62 


33.40 


39.47 


160 


35.19 


it i 1 1 
4 3.51 


~k 1 C \C\ 
J i . J\J 




165 


33.50 


41.23 


29.81 


35.23 


170 


31.96 


39.34 


28.29 


33.43 


175 


30.56 


37.61 


26.91 


31.81 


180 


29.28 


36.03 


25.67 


30.33 
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TABLE D-4 
STEP TEST 
CORRECTION FACTOR FOR AGE 



male 




Female 




1 7 




1 9£1 
X • ZtO 


1 ft 
1 o 




1 9/i9 
1 • Z4 Z 


1 Q 




1 • Z Z 1 


9H 
ZU 


! ni s 


1 9fi 1 

1 . ZUi 


9 1 
Zi 


\ n9i 


1 19 1 


99 
ZZ 


i n I 9 
1 • U X z 


i • loz 


zJ 


i aaa 


1 . 144 


24 


U. 9o9 


1 . 1 17 


Z? 




1 1 AO 

1 . 109 


ZD 


A QZ7 

U .96/ 


1 A0 1 
1 . U9 J 


27 


A Q *\Z 

U. 9->6 


1.077 


2S 


0.946 


1.061 


29 


0.936 


1.046 


30 


0.926 


1.031 


31 


0.916 


1.017 


32 


0.907 
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HANDGRIP TESTING PROCEDURES 



Equipment : 



Handgrip Dynamometer 

Owl Model 3001/Lafayetle Model <*205 



Procedure ; 

1. Explanation to Subject. "This is a test of your isometric handgrip 
strength. Although the grip handle will not move, the pressure you produce will 
be registered on tnis meter. Your final score will be the average of 3 trials, it is 
therefore important to give your best effort each time. Do not jerk the handle, 
or move excessively. I wi Ready - 3 - 2 - 1 - Squeeze 1 , and you build up to 
your maximum grip strength over a period of 3-5 seconds." 

2. Handgrip Dynamometer. The second joint of the subject's middle 
finger should form an angle of 90° - 110° when the grip is properly adjusted. The 
subject should feel comfortable with the testing position- The Owl dynamometer 
is adjusted by turning the grip adjustment screw located in the center of the 
handle. The Lafayette model is adjusted by releasing the chrome lock on the 
side of the handle, turning the inner stirrup, and locking it back in proper 
position. Figures D~6 and D-7 illustrate the handgrip dynamometers. 

3. Position Subject. Subject stands erect with feet shoulder width apart 
and the arms hanging straight down. The handgrip dynamometer is held in the 
right hand, with the meter facing outward (Figure D-8) . 

4. Testing. The tester sets the pointer to zero, and gives the command 
"Ready - 3 - 2 - 1 - Squeeze". The tester should verbally encourage the subject 
io achieve his maximum score. When the pointer stops rising (5 sec), instruct the 
subject to relax, record the meter reading to the nearest kilogram, and reset the 
pointer to zero. Repeat the test a total of 3 times for each subject, allowing 30- 
45 seconds rest between trials. 



Final Score Determination: 

The final score is the average of three trials. The three scores used in this 
average must be within 10% of one another. If one score is out of range of the 
other two, perform additional trials until the subject has three scores within 
10%, or has performed a maximum of six trials. If the subject does not have 
three scores within 10% after six trials, the closest three should be used. 

T esting tips : 

1. In order to test the maximum number of people in a minimum amount of 
time, choose 2-3 subjects with approximately equal hand size to be tested 
together. Subjects can take turns without having to readjust the handgrip 
dynamometer size each time. If this is not possible, test only one subject at a 
time to avoid trial to trial variations due to handgrip dynarr\ometer sizing. 
-Testing in groups of-2^3 allows one suhject a rest period while another is being 
tested, and utilizes equipment mc. ally. 
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2. When resetting the pointer to zero, be sure the subject is not exerting 
pressure on the handle. Never lay the instrument face down. 



The average isometric handgrip strength of a male army recruit is W > 7 A 
kg (mean + standard deviation). For female recruits, the average is 30 + 5.5 kg. 
These figures are based on data collected during the 1982-83 Military Enlistment 
Physical Strength Capacity Test - Phase I, on 980 male and 100<f female basic 
recruits at Fort Jackson, SC. This portion of the study was conducted by the 
Exercise Physiology Division of the US Army Research Institute of 
Environmental Medicine, under the direction of Dr. James A. Vogel. 
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38 CM UPRIGHT PULL TESTING PROCEDURE 



** Warning - Improper positioning of the subject in this test may result in lower 
back injury. This test is contraindicated for persons with previous back 
injuries.** 

Equipment : Owl Back and Leg Dynamometer #3002 
Pulling handle and chain 
Steel Platform 

The dynamometer must be unscrewed from the original platform, and 
attached in the same manner to the specially constructed platform provided (Fig. D 
9). The chain should be attached to the dynamometer hook so that the handle is 
38cm above the platform surface when the dynamometer is in a vertical position 
(2nd link of chain). To avoid a*,/ damage to the equipment, cut the extra links 
from the chain with a bolt cutter. To avoid platform movement, it should be 
placed on a non-slip surface. 

Procedure : 

1. Explanation to Subject "This is a test of your back and leg strength 
and will be used to predict your lifting capacity. In order to avoid any chance of 
injury, it is very important that you remain in the proper position when you exert 
force. People with prior neck and back injury should not participate in this test. 
The handle will not move when you pull, but the force will register on the meter. 
Your final score will be the average of 3 trials, so it is important that you give 
your best effort each trial. The cadence will be "Ready - ^- 2 - 1 - PULL". 
Build up to your maximum pull within 3 seconds, but do not jerk upward." 

2. Subject Position: The correct position for the 38 cm Upright Pull is 
illustrated in Fig. D-10. The subject stands with feet wide apart and the balls of 
the feet parallel to the back and leg dynamometer. While maintaining a straight 
back with the head up, the subject bends at the hip and knees to grasp the handle 
in a mixed grip (palms facing each other). / 



3. Testing. With subject properly positioner, the command "ready - 3 - 2 - 1 - 
PULL" is given. The tester should verbally ehcourage the subject to produce a 
maximum pull over a 3 - 5 second period. The subject should build to maximum 
effort without jerking on the handle. When the needie stops rising, the tester 
instructs the subject to relax, and helps the subject lay the handle on the 
platform behind the dynamometer. The chain and handle should not rest against 
the face of the dynamometer. Record the subject's score, and reset the needle 
to zero. Each subject will repeat this test three times, with a minimum of 30-45 
seconds rest between trials. 

Final Score Determination . 

is the average of three trials. The three scores used. in this 
average must be within 10% of one another. If one score is out of range, have 
the subject perform additional trials, until three scores within range are 
obtained, or the subject has performed six trials. If the subject does not have 
three scores within 10% after six trials, the closest three should be used. 
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Figure 0-10, 38cm upright pull testing position, 



Testing Tips, 



1. It the subject^ feet are improperly positioned they may be unable to 
maintain a straight back while pulling. 

2. In order to help the subject attain a straight back position, some of 
the following instructions may be helpful: 

a. Look at the ceiling 

h. Push the chest out, while pulling shoulders back . 

< . Pretend you are sitting on the edge of a straight back chair 

d. Keep the elbows straight, not resting on the knees 

\ . Many subjects tend to lean back, instead of pulling straight up. The 
tester should be positioned beside the subject to detect this. This error generally 
occurs because the balls of the subject's feet are not in line with the 
dynamometer, or are too close together. If the subject leans back while pulling, 
repositiorvthe feet, and repeat that trial. 

To prevent equipment damage and help the subject attain the initial 
position more easily, the tester should* hand the subject the pulling handle, and 
take it from the subject at the end of each trial. 

5, As no equipment adjustment is necessary between subjects, it is most 
efficient to test 2-3 subjects at once. Subject I performs trial 1, then rests 
while subjects 2 and 3 perform trial I. Subject I then performs trial 2, etc. In 
this manner, all subjects receive adequate rest, and the equipment is utilized to 
its fullest capacity. 



The average 38 cm upright pull of a male army recruit is 125 + 21,2 kg 
(mean + standard deviation). For female recruits, the average is 77 ± 13.5 kg. 
These figures are based on data collected during the 1982-83 Military Enlistment 
Physical Strength Capacity Test Phase 1, on 980 male and 1004 female basic 
recruits at Fort Jackson, SC. This portion of the study was conducted by the 
Exercise Physiology Division of the US Army .Research Institute of 
Environmental Medicine, under the direction of Dr. James A, Vogel. 
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APPENDIX E 
CPT Score Sheet 
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BACKGROUND INFORMATION 



NW8 



no 



OOOI 



[MO] 



[11-12] 



[13] 



[15-20] 



[22-25] 



[26-27] 



[28-29] 



[30] 



1. Social 
Security 
NtMber 



[»-5] 



2. Cird Number 



3. Study Number 



mo training 


"ompany 








A • 01 tl 


-08 


0« 


15 


y • 22 


B • 02 1 


•09 


P« 


16 


H« 2) 


C * 03 J 


• 10 


0- 


17 


t • 24 


0 • 04 K 


• 11 


R < 


• 18 


!• 25 


C • 05 L 


• 12 


$■ 


- 19 


Z - 26 


F • 06 H 


• 13 


T • 


• 20 




G • 0/ N 


- 14 


U< 


'21 





4. Sex: 1 - Male 2 ■ Female 



5, Date of CPT testing (I.e., 830110, year, month, day) 



6. MOS (NOS f and number corresponding to letter; see above) 



m 7, Training Company (water corresponding to letter; see above) 



8. Battalion (number) 

9. AIT School : 1 • Ft. Gordon; 2 • Ft. Jackson; 

3 • Ft. Lee; 4 ■ Ft. Sam Houston 
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Name 



UFT TEST 



Am Pit Height (nearest Inch) 

[32-33] 


• Shelf Height (Inches) 

[35-36] 




Trials 


Weight (lbs,) 


Successful ■ 1; Unsuccessful • 2 


Trial 1 


[38-40] 


[41] 


Trial 2 


[42-44] 


[45] 


Trial 3 


[46-48] 


[49] 


Trial 4 


[50-52] 


[53] 


Trial 5 


[54-56] 


[571 


Trial 6 


[58-60] 


[611 


Trill 7 


[62-64] 


[651 


Heaviest Weight Lifted (lbs.) , 

[67*69] 



1. Social Security Muter: 


Mane 


□□ • 




0002 2, Card Hunter 


fmit 


3, Study Nmter 


i /- lu J 

4, Sex: 


[11-12] 


[13] t 'Maif Y« 


Shoulder Height (Block Nurter) 

[15-16] 


1 


Heaviest Height Lifted Successfully 

[1M9] 






(Heaviest Weloht Lifted! X 4 ■ (Exuole: 70 lbs, X 4 - 280 lbs.) 

[20-22] 




Pretest Trials 


Weight 


Able to Push 2 Feet 
Successful • 1 Unsuccessful • 2 


Trial 1 


[23-25] 


[26] 


Trial 2 


[27-29] 


[30] 


Trial 3 


[31-33] 


[34] 


Trial 4 


[35-37] 


[38] 


Trial 5 


[39-41] 


i 


Trial 6 


[43-45] 


► 

[46] 


Trial 7 


[47-49] 


[50] • 


Actual Push Test: Weight Pushed [52-54] 







Distance Sled Pushed (to nearest foot) [56-57] 



Name 



CARRY TEST 

L 

Weight of equipment carried (lbs.) (I.e., heaviest wight lifted successfully) 
[59-61] 

Distance piece of equipment Is carried (nearest yard) 

[63-65] 



TORQUE TEST 



^Shelt Height used for Torque Test (Inches) (I.e., one shelf below the one used for 
the Lift Test) 

[67-68] 




Trials 


Torque 
(Nearest Whole 
ft-lbs) 




Trial 1 


[70-72] 


Trial 2 


[73-75] 


Trial 3 


[76-7B] 
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Differences in MEPSCAT Scores Between 
pre-Basic and post-AIT, pre-Basic andV>ost-Basic, 
and post-Basic and post-AIT 
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Difference In MEPSCAT Scores Between Pre-Basic 

and Post-AIT for ^he Total Sample 

( 



Test 


Unit* 


Total 

i (s o.) 


T Value 


fen 

J (5.0.) 


T Value 


wan 

I (S.O.) 


T Value i 


Kandqrlp Pre-Basic 
Post-All 


*9 
*9 


38.; (10.6) 

4? 9 (116.) 
(n>946) 


-28.?*** 


47.4 (7.0) 

55.6 (7.7) 
(n<462) 


*22.9*** 


30.4 (5.4) 

33.7 (5.6) 
(n'484) 


-18,4*** 


lift 60 PrMUsIc 
Post-AIT 


*9 


4&.3 (17.5) 

49.7 (17.7) 
(n-931) 


-23.7*** 


60. 8 (10.9) 

65.5 (10.7) 
(n'459) 


•14.9"* 


30.3 (5.2) 

34.4 (5.6) 
(n'474) 


•20. 6*** 


lift 72 Pre-Bisk 
Post-AIT 


*9 
*9 


41.3 (17.4) 

46.1 (18.0) 
(fl-931) 


-2S.6*** 


56.9 (10.7) 

62.1 (11.0) 
(n«459) 


-16.1*** 


26.2 (4.7) 

30.6 (6.1) 
(n-472) 


•23.5*** 


fright Pull Pre -Sis 1c 
Post -AIT 


*9 
Kg 


100.5 (29.7) 

121.4 (34.2) 
(n'944) 


-37.0**.* 


126.1 (21.2) 

148.8 (24.7) 
(n»46t) 


•26.5*** 


77.0 (12.9) 

96.2 (17.1) 
( n-483) 


•28. 5*** 


nfalctetf Nix V0 ; Pre-eisk 

/ Post-AIT, 


■1.ig"'.iln M 
^tg* ,,,,B * 1 


42.1 (8.4) 

49.3 M 
(n-662) 


-25. 9*** 


47.0 (6.7) 

54.2 (7.9) 
(n'343) 


•17.2*** 


36.8 (6.4) 

44.0 (6.9) 
(n«319) 


•18.9*** 
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Differences In Demographic Information and Anthropometric Scores Between 
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APPENDIX I 

Correlations Between Different Combinations of 
Criterion Measures 
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Correlations Between Different Combinations of 
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Criterion 2 
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Criterion 1 








Total 


1.00 
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Total 






1.00 
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1,00 







Note: 

Criterion 1 • Criterion Performance Tasks (1,e,, Lift Task, Push Task, 

Carry Task and Torque Task), 
Criterion 2 • Physical Proficiency Tests (1,e,. Push-ups. Sit-ups. Two 

Mile Run), 

Criterion 3 ■ Criterion i*r forma nee Tasks and Physical Proficiency Tests, 
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APPENDIX J 

Separate Regression Equations U sing Criterion 1, 
Cri terion 2, and Criterion 3 forjien 
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Criterion 1 = .09510 (LBM) + .02205 (Upright Pull) + 
.04128 (Lift 60) - 8.71898 

Criterion 2 = .04227 (Max V0 2 ) ♦ .04286 (Lift 60) - 

.05237 (LBM) + .38735 

Criterion 3 = .07075 (Lift 60) + .02442 (Upright Pull) 

.06062 (LBM) - 6.71585 
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Scatter Plot Criterion 1 bv Lift 60 for Total, Men, and Women 
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